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LTHOUGH subphrenie abscess has held a prominent place in the 
literature for nearly a century, there have been relatively few 
articles devoted to a study of this disease as it affects children. Mont- 
gomery' and Ireland,? upon whose service most of the cases included 
in this report have been observed, have each made contributions to 
recent literature on this subject. LeWald*® and Gleick* recently re- 
ported two instances of subphrenic abscess in children. Pancoast*® 
included two children in a report of sixteen cases; Gatewood® in 1930 
included only two children in a group of forty-one cases found in a 
study of patients of all ages at the Presbyterian Hospital over a ten- 
year period. The paucity of children in which this condition has been 
recognized is evident in all of the extensive literature upon subphrenic 
abscess. In the present report emphasis is placed upon transphrenic 
infection, as it has been almost constantly present in subphrenie ab- 
scess in children and as it usually produces a readily recognizable x-ray 
sign. Much ean be gained from a study of serial roentgenograms made 
early and along the course of this disease, in which clinical symptoms 
and signs are likely to vary greatly. The acute symptoms coming on 
soon after an easily recognizable abdominal infection suggest subphrenie 
abscess, but cases seen for the first time at a later period are likely 
to be misdiagnosed as primary pulmonary disease. Too often abdominal 
findings, if not vague at the onset, are overshadowed later by pulmonary 
signs. As an increasing number of subphrenice abscesses in children 
are recognized, there remains little doubt about the prevalence of cer- 
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tion has been directed principally to x-ray signs of ‘‘gas and fluid 
level’’ below the diaphragm. At this time I wish to pay special atten- 
tion to roentgen ray signs above the diaphragm, which I have found 
to be present sooner or later in all subphrenic abscesses in children. 
Since x-ray is often the most useful single diagnostic procedure in this 
disease, a detailed report of ten consecutive cases, picturing the varia- 
tion of roentgen appearances, should not be amiss. Illustrations of three 
additional eases are added to cover more completely conditions described 
in the text. 


Fig. 14.—Case 1. Chest roentgenogram showing gas and fluid level beneath right 
leaf of diaphragm. This was noted eight months after a diagnosis of appendicitis. 
At this time, patient was sent to hospital because of a diagnosis of pulmonary disease. 


CASE 1.—Subphrenie abscess, right side, with gas and fluid level beneath. 


K. B., a girl 9 years of age, was thought to have a ruptured appendix and was 
observed at the Cook County Hospital. Her symptoms seemed to improve and an 
operation was not performed. Later pulmonary symptoms developed, consisting of 
cough with profuse expectoration. The patient was examined in the dispensary of 
the Children’s Memorial Hospital approximately eighteen months later. A roentgeno- 
gram showed gas and fluid level beneath the right leaf of the diaphragm and a 
moderately dense shadow at the base of the right lung with a fading horizontal 
upper border (Fig. 14). At the time of admission the patient had clubbing of the 
fingers. The referring physician thought the patient had chronic pneumonia ‘and 
endocarditis. She was also thought to have frequent colds and a rheumatic condition. 
The x-ray findings at this time were interpreted as evidence of a subphrenic abscess. 
A tube was inserted through the costephrenic angle into the abscess cavity without 
permitting the formation of a pneumothorax. There was almost immediate improve- 
ment in the pulmonary symptoms and the shadows at the base of the right lung 
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partially disappeared (Fig. 1B). Drainage persisted through the tube for more than 
nine months, The patient has been observed for an additional three-year period 
and has regained her health, although for a considerable period it was thought 
clinically that a bronchiectasis might be present at the right base. Recent roentgeno- 
grams show complete clearing of the right lung. There is still slight elevation of 
the right leaf of the diaphragm. 


CasE 2.—Subphrenic abscess, right side, in an infant. 

C. H., aged 16 months, had diarrhea and fever for three days before entering 
the hospital. The stools contained slime, but no blood was noted. The thighs 
were kept flexed and the abdomen was somewhat resistant to pressure. No masses 
were palpated. The diarrhea disappeared promptly, but the temperature average 
of 103° F., and distention and moderate tenseness of the abdomen continued. There 
was an occasional cough and a!so reddening of the upper respiratory passages. The 


After drainage. Pulmonary signs considerably improved, but 


Fig. 1B.—Case 1. 
drainage continued for nine months. 


appetite was poor and the child seemed to have frequent abdominal pain. <A 
roentgenogram made on the seventh day of hospitalization showed air and fluid level 
beneath the right leaf of the diaphragm (Fig. 24) with evidence of fluid in the 
eostal pleura. A diagnosis of subphrenic abscess was made, and two days later, 
under a general anesthesia, a tube was inserted between the liver and the diaphragm. 
A large quantity of foul-smelling pus escaped. The exact source of the infection 
was not determined. The general condition of the patient improved immediately. 
The temperature dropped to 101° F.; the leucocyte count dropped from 28,000 to 
12,800. A roentgenogram (Fig. 2B), made seven days after drainage, showed com- 
plete clearing of the abnormal densities in the chest (Fig. 2C). The tube was kept 
in place for thirty days, and then removed. An exacerbation of the symptoms oc- 
curred a few days later, and drainage had to be re-established for a few days. The 
convalescence from then on was uneventful. The child has been in good health for 
more than three years. 
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Fig. 24.—Case 2. Gas and fluid level beneath right leaf of diaphragm. Note 
absence of retraction of the lung from the costophrenic angle. Early cementing 
together of the pleura at the diaphragm is a characteristic of subphrenic abscess. 


Fig. 2B.—Case 2. Showing extent of loculation with patient lying on left side. 
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CasE 3.—Absence of fluid level and gas beneath right leaf of diaphragm. Basal 
exudate. 

J. P., girl aged 12 years, was admitted to the hospital on Dec. 28, 1932, because 
of abdominal pain of three days’ duration. The throat was inflamed. There was 
marked muscular rigidity and tenderness over the right lower quadrant. A mass 
in the region of the appendix was thought to exist. Two days after admission the 
abdomen was opened over McBurney’s point. A ruptured appendix was found but 
not removed. The peritoneal cavity seemed to be filled with pus. A drainage tube 
was left in place. The temperature, which on admission was 104° F., varied fol- 
lowing drainage from 102 to 103.5° F. for twenty-three days. The leucocyte count 
on admission was 26,000. This dropped to 12,400 in twenty-four hours following 
drainage of the peritoneal cavity. A chest roentgenogram (Fig. 34), taken eleven 


Fig. 2C.—Complete disappearance of pulmonary shadows one week after subphrenic 
drainage. 


days after admission, was interpreted as showing an exudate at the base of the right 
pleural cavity, most likely secondary to subphrenic infection. Because of failure to 
improve, a two-stage operation for drainage was decided upon thirty-two days fol- 
lowing the first operation. The first step consisted of marsupialization of the pleura 
in the costophrenic sinus in the posterior axillary line. Four days later a tube 
was inserted through the costophrenic sinus, draining a large quantity of foul-smell- 
ing pus. Air did not enter the pleural cavity. A cough, moist expectoration, and 
crackling rales in the base of the right lung since admission to the hospital disap- 
peared within a few days. A roentgenogram of the chest (Fig. 3B), taken eleven 
days after the first, showed that the shadows of increased density at the base of the 
lung had disappeared. The temperature dropped following subphrenic drainage, 
but remained elevated approximately one degree for two weeks. Drainage con- 
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tinued and the right leaf of the diaphragm remained slightly elevated for several 
weeks. Complete recovery eventually occurred. Pulmonary symptoms completely dis- 
appeared with subphrenic drainage. 


Fig. 3A.—Case 3. Shadow at right base with fading horizontal upper border due to 
transphrenic infection. No gas and fluid level beneath diaphragm. 


Fig. 3B.—Case 3. Eleven days after drainage of the abscess which followed pre- 
liminary marsupialization. 


Case 4.—Subphrenic abscess. Absence of ‘‘ gas and fluid level.’’ 
J. P., female aged 5 years. The first symptom was severe cramplike pain in the 
lower right quadrant of the abdomen. This appeared and disappeared for almost 
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a week, when the spasms of pain became very severe. The patient was then taken 
“to the hospital where a diagnosis of appendicitis was made and the patient operated 
upon on the seventh day of illness. A sanguineous fluid was present upon opening 
the peritoneal cavity. The appendix was covered with a fibrinous exudate and 
was adherent to the lateral abdominal wall. After removal of the appendix, two 
large drainage tubes were left in place. The patient’s temperature, which had been 
102° F. before operation, receded for a few days, then fluctuated markedly from 
a little above normal to 105° F. There was tenderness and rigidity over the upper 
right quadrant. An x-ray of the chest (Fig. 4) taken two weeks after operation 
showed a diaphragmatic pleurisy and was interpreted as showing the early signs of 
a transphrenic infection. Transpleural drainage was established with a subphrenic 
abscess. The patient left the hospital thirty-three days after the operation, making 
an uneventful recovery. 


Case 5.—Subphrenic abscess with bronchial fistula and rest cavity, right side. 
C. W., aged 10 years, a poorly developed and poorly nourished white boy, who 
was apparently not acutely ill, came to the hospital because of a cough of two years’ 


Fig. 4.—Case 4. Early signs of a diaphragmatic pleuritis following a ruptured ap- 
pendix. Note ragged appearance of right leaf of diaphragm. 

duration. There was only slight expectoration and no hemoptysis or streaking of 
blood. The child had lost 15 pounds. There was vague tenderness in the abdomen 
at intervals. For the last five or six months the weight had remained stationary. 
The cough had been much worse for the preceding three weeks. There had been 
no colds, sore throat, or trouble with the ears, and no known abdominal trouble 
excepting for an occasional pain in the right side. Some impairment of resonance, 
suppression of breath sounds, occasional rales, wheezes, and decreased vocal fremitus 
were noted at the right base. No distention or rigidity was noted in the abdomen. 
The liver and the spleen were not palpable. On admission the presence of 
bronchiectasis or lung abscess was considered. The leucocyte count was 18,600. 

The following day Dr. Joseph Brennemann made the following pertinent note after 
examining the chest: ‘‘He has a succussion sound in the lower portion of the right 
chest—cannot tell if it is above or below the diaphragm.’’ Later ‘‘succussion 
splashes’’ were frequently heard. The right leaf of the diaphragm showed no 
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Fig. 54.—Case 5. Large rest cavity at right base which developed following 
amoebic dysentery. The fluid could be drained through a bronchus by inverted 
posture. Clinically patient was thought to have bronchiectasis or lung abscess. 


Fig. 5B.—Case 5. Left side down. 
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excursion. A chest roentgenogram (Fig. 54) made the same day showed a hazy 
density apparently mistakenly thought to represent the elevated right leaf of the 
diaphragm, with gas and fluid level beneath. Additional films made with the patient 


RIGHT 


Fig. 64.—Case 6. Clouding, right base, following appendectomy. There was a 
gradual accumulation of fluid for three weeks. 


Fig. 6B.—Case 6. Drainage of subphrenic abscess was scheduled, but the fluid had 
suddenly disappeared. 


lying on his side (Fig. 5B) proved the absence of gas below the diaphragm. There 
were hazy shadows along the bronchovascular markings at the right base and a sug- 
gestion of exudate in the pleural cavity. Because of frequent spells of productive 
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coughing, films were made immediately before and immediately after assuming a 
face-down position with head lowered. Fifty ¢.c. of thick, foul-smelling pus came 
slowly and were expectorated while this position was resumed. After ten minutes 
of this procedure, the second film showed a substantial decrease in the fluid level, 
indicating a direct communication between the pus in the cavity and the bronchus. 
The temperature fluctuated only slightly, remaining about 1 degree elevated. Ten 
days later a tube was inserted through the chest wall draining a large quantity 
of pus. The patient withstood the operation under local anesthetic very well, but 
improvement was slow. The air and fluid level persisted after removal of the drain- 
age tube. Finally a thoracoplasty was performed. Portions of three ribs were 
removed. A phrenicotomy was done on the right side at this time. Examination 
of the stool had shown the presence of amoebae, and it was thought that an amoebic 
abscess had penetrated the diaphragm. The patient left the hospital a year after 
admission to be watched in the outpatient department. 


Fig. 7A.—Case 7. Density with convex outline left base following a local peritonitis. 


A large rest cavity persisted on the right, which filled with fluid after the drain- 
age wound healed. This rest cavity was present for more than a year after drain- 
age. At present there are no amoebae in the stool. Three thoracoplasties have been 
necessary in an atfempt to close the rest cavity. The patient has been free from 
pulmonary symptoms for the past year and the lung fields have shown no abnormal 
signs. The patient has gained 20 pounds in weight. 


Case 6.—Subphrenie abscess with spontaneous disappearance of pleural fluid. 

T. L, an 8-year-old white girl, was admitted to the hospital because of mid- 
abdominal pain and tenderness of three days’ duration. The pain gradually spread 
to include the greater portion of the abdomen, especially the upper half. An 
appendectomy was performed. The appendix was not ruptured, but the abdomen 
contained serous fluid. The temperature rose from the admission temperature of 
99 to 103° F. following the operation. An x-ray examination at this time showed 
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Fig. 7B.—Case 7. The pleural pocket has communicated with a bronchus and 
exchanged fluid for air. Here an adhesive diaphragmatic pleuritis has prevented 
separation of the pleura for more than a short distance, 


Fig. 7C.—Case 7. Following day, air containing cavity has ballooned out slightly 
os the surrounding visceral and diaphragmatic pleurae are still adherent to each 
other, 
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elevation and fixation of the right leaf of the diaphragm. There was no evidence 
of a diaphragmatic pleurisy. Two days later an x-ray film showed the appearance 
of a small quantity of fluid at the base of the right lung (Figs. 64 and 6B). Grad- 
ually there was an accumulation of fluid; then suddenly it disappeared. The pa- 
tient left the hospital five weeks after admission and has been well for six months. 
The tuberculin test was negative. 


CasE 7.—Subphrenie abscess, left side, bronchial fistula with spontaneous healing. 
G. P., a white girl aged 12 years, was admitted to the hospital because of a 
large, tender mass, which was noted in the right flank following abdominal pain, 
nausea, and vomiting of three days’ duration. A diagnosis of an appendiceal 
abscess was made. At operation a general peritonitis was thought to exist. Drain- 
age of foul pus was profuse for ten days; then a fecal fistula developed. Three 


Fig. 8A.—Case 8. Haziness above left leaf of the diaphragm with widened “liver” 
(?) shadow directly beneath following a bacillary dysentery. 


weeks after the operation, a roentgenogram of the chest, including the upper 
abdomen, was made. This showed a wide area of homogeneous density between 
the mesial portion of the air-filled fundus of the stomach and the elevated left leaf 
of the diaphragm. This was thought to be a subphrenic encapsulation of pus. This 
idea was confirmed by an anterior incision. A drainage tube was inserted and free 
drainage secured for several days, The general condition of the patient remained 
poor and two blood transfusions were given. After two months’ hospitalization, 
another homogeneous density was noted in the region of the left leaf of the dia- 
phragm. This shadow had a smooth convex upper border (Fig. 7A). It was 
thought to be encapsulated fluid between the stomach and the diaphragm or an 
exudate in the diaphragmatic portion of the pleural cavity. Dr. A. H. Mont- 
gomery, following this clue and believing the pus to be beneath the diaphragm, 
made a posterior approach but found only adhesions between the diaphragm and 
the fundus of the stomach. The density was not influenced by the operation. Four 
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-days later the leucocyte count showed a drop from 24,600 to 16,200. The child 
began to cough up foul-smelling pus, and a roentgenogram made at this time 
showed the replacement of the dense shadow at the left base by a similar shadow 
of decreased density (Fig. 7B), indicating that the fluid had drained through a 


Fig. 8B.—Case 8. Oval mass encroaching upon stomach on earlier film thought 
to be the “head’’ of the spleen, but here it is more dense than previously and the 
“liver’”’ shadow is smaller, suggesting connecting pockets of fluid below the diaphragm. 


Fig. 8C.—Case 8. Patient lying on left side. Arrow indicates a loculation between 
the fundus and the diaphragm. This shadow was not present on films made after 
recovery. 
bronchus and the encapsulated area had filled with air (Fig. 7C). Definite improve- 
ment with complete clearing of the pulmonary symptoms occurred in ten days. 
The temperature became normal and the child was well, excepting for a fecal 
fistula at McBurney’s point which had persisted from the first operation. The 
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child left the hospital six months after admission. The fecal fistula had closed 
and the patient gained considerable weight during her stay in the hospital. She 
has been well for more than a year. 


Case 8.—Subphrenic abscess, left side, recovery without drainage. 

R. B., a 5-year-old white boy (patient of Dr. C. A. Aldrich). The first symptoms 
were noted ten days before entering the hospital. There were fever, vomiting, and 
convulsions, followed two days later by the finding of blood and mucus in the stools. 
Marked tenderness was presént in the right upper quadrant for a few days and 
then the tenderness decreased in amount, and the fever, vomiting, and convulsions 
subsided. The return of fever ten days later with marked abdominal pain and also 
pain below the left shoulder caused the child to be brought to the hospital. At this 
time there was tenderness, dullness, 4nd‘an indistinct mass slightly to the right of 
the midline in the upper abdomen. ThiS, seemed to be immediately beneath the 
liver. The leucocyte count was 26,300. Analysis of the stools before entering the 
hospital had resulted in a diagnosis of bacillary dysentery (Flexner type). A chest 
roentgenogram (Fig. 84), made on admission to the hospital, showed elevation 
of the left leaf of the diaphragm and an oval density apparently between the left 
leaf of the diaphragm and the stomach (see also Figs. 8B and 8C). On the second 
day of hospitalization the patient began to cough up mousey-smelling, yellow sputum, 
which continued for twenty-four hours and then subsided. The child remained in 
the hospital for eight days, during which time the temperature dropped from 103° 
F. to normal. The constant pain in the abdomen and occasional pain under the 
left shoulder gradually disappeared, as did the mass in the abdomen. A friction 
rub had been present for a few days at the base of the left lung but disappeared 
at the time the subdiaphragmatic mass disappeared. The stools became negative 
for dysentery. More recent roentgenograms have shown complete disappearance of 
the oval density between the left leaf of the diaphragm and the stomach. The 
patient has been well for two years. 


Case 9.—Subphrenie abscess, left side, following perforation of gastric ulcer in 
a young child. 

M. C., a white girl 2 years of age, came to the hospital because of severe pain 
in the abdomen, which seemed to come on definitely at 2:00 p.m. On admission the 
child seemed very ill, and a few moments after the examination was begun the 
patient had a clonic convulsion lasting ten minutes. Later other convulsions seemed 
to follow intense pain in the abdomen, at which time the child would scream out. 
The stools, three or four a day, were green and jellylike. They contained no 
visible blood. The abdomen seemed pliable and soft at first, but on the eighth 
day of hospitalization it was moderately rigid all over, but rigidity seemed slightly 
more marked on the left. Four days later a well-cireumseribed mass could be 
palpated in the midline of the epigastrium. The skin surface over the mass ap- 
peared hyperemic, and there was some crepitation. An incision was made over 
the mass, and 200 ¢.c. of brownish-yellow pus was secured from the abdominal 
cavity. Following this, bile and material from the intestinal lumen were noted 
in the drainage material. A tube was left in position. A roentgenogram failed 
to show evidence of gas free in the abdominal cavity but showed a dense triangular 
shadow through the left heart shadow, suggesting the presence of a collapsed left 
lobe and exudate in the pleural cavity. The patient began vomiting, lost ground, 
and died two weeks after admission. The temperature had varied between 101 and 
104° F., subsiding slightly after the operation. 

At necropsy a healing penetrating ulcer of the posterior wall of the stomach 
was found. There was a thin layer of exudate with adhesions between the left 
leaf of the diaphragm and the stomach, also between the diaphragm and the base 
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_of the left lung, besides a local peritonitis. The exudate had surrounded the left 
lower lobe of the lung, causing it to become indurated on the surface. The shrink- 
ing in size was due to atelectasis. The latter accounted for the triangular density 
seen on the roentgenogram (Fig. 9), which displaced the heart toward the affected 
side. 

CasE 10.—Subphrenic abscess, left side, following trauma, 
W. B., male aged 12 years (patient of Dr. William Beck and Dr, Carl Beck) was 


struck by the fender of an automobile in the left upper quadrant of the abdomen. 
The patient was brought to the hospital and was able to walk unassisted into the 
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9.—Case 9. Atelectasis of left lower lobe seen as a triangular shadow back 
of oF shadow caused by transphrenic infection following a perforated gastric 
ulcer. Necropsy. 


hospital. There was marked tenderness over the left upper quadrant where the 
superficial tissues were bruised. _ Six hours later the chest was fluoroscoped and 
film exposed because of a possible injury to the left leaf of the diaphragm. There 
was decreased excursion of the diaphragm, but the lung fields were ¢lear. Repeated 
similar examinations failed to show any change until the fourth day when a fuzzy 
shadow appeared above the diaphragm. This was interpreted as evidence of a 
transphrenic infection producing a diaphragmatic pleuritis (Fig. 104). The 
amount of exudate in the pleural cavity gradually increased until at the end of 
three weeks’ hospitalization, the left lung field was almost completely obliterated 
on the regular chest roentgenogram (Fig. 10B). An overexposed film showed air 
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Fig. 10A.—Case 10. (Patient of Dr. William Beck and Dr. Carl Beck) Diaphrag- 
matic pleurisy following injury to left upper quadrant of abdomen. Note fuzzy out- 
line to diaphragm. This film was made on the fourth day following injury. 


Fig. 10B.—Case 10. Infection has penetrated the lower lobe, occluding the bronchi 
and bringing about collapse. The dense shadow of the lower lobe cannot be dis- 
——_ from the heart shadow. Later the fluid increased and blotted out the 
ung field. 
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_ in the left lower lobe with the base of the lung and the diaphragm making normal 


contact with each other. There was separation of the visceral and costal pleurae 
above the costophrenic angle. Posterior subdiaphragmatic drainage was established, 
removing considerable pus and old blood. The fluid in the left pleural cavity com- 
pletely disappeared within a few days (Fig. 10C). The source of the infection 
in the lesser peritoneal cavity was never ascertained. The patient has been well 
for one year. 


ROENTGEN SIGNS 


The first sign made evident by the x-ray examination in subphrenie 
abscess is fixation or limitation of motion of one leaf of the diaphragm. 
The leaf on the affected side is usually elevated. The elevation and 
fixation are especially noticeable at the end of deep inspiration because 


Fig. 10C.—Case 10. Twelve days following drainage of pus and old blood from 
lesser peritoneal cavity. Note complete clearing. There is now no evidence of 
obliteration of the costophrenic sinus or evidence of fluid. 


of a depressed leaf on the opposite side. Although: these signs most 
often represent the presence of infection, direct and indirect trauma 
also have been known to immobilize the diaphragm. The next sign, the 
first pulmonary sign, is a fuzziness of the upper surface of the dia- 
phragm on the affected side (Cases 4 and 10). This appears as the 
infection passes upward through the diaphragm producing an adhesive 
pleuritis. This must not be confused with concentration of linear mark- 
ings due to the elevated leaf of the diaphragm. Later, there is a slow 
gradual accumulation of exudate, which early partially and later com- 
pletely obliterates the base of the lung field and frequently presents a 
fairly well-defined horizontal upper margin as time goes on (Cases 1, 
3, 6 and in Fig. 11). Occasionally an irregular semitransparent shadow 
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is seen which outlines a portion of a fissure (Case 2). This occurs as the 
exudate tends to separate the surfaces of the pleurae. The exudate, as 
a rule, is sealed off from a portion if not all of the diaphragmatic pleural 
space of the lower lobe for several days, often for weeks, during which 
time the exudate in neighboring portions of the pleural cavity is not 
large in amount. Only oceasionally does the fluid become sufficient 
in amount to separate the visceral and costal pleurae over a wide area. 
Rarely do the visceral and diaphragmatic pleurae separate without 
showing signs of neighboring pleural adhesions (Case 7). The normal 


Fig. 11.—Additional case. Subphrenic abscess showing marked tendency to maintain 
a horizontal upper margin to the basal shadow, even when fluid is large in amount. This 
disappeared after subphrenic drainage. 


relationship maintained at the base is the result of the adhesive quality 
of the exudate early, and local induration and fibrous adhesions later. 


The changes so far described seem to represent the general trend in 
this disease in children. They have been present in all of our cases 
of transphrenie infection observed early. In extremely far-advanced 
or long-standing progressive cases, the pleural exudate may finally be- 
come large in amount and the lung field obliterated to a high degree 
(Fig. 11), but even here there is a noticeable tendency for the basal 
shadow to maintain a horizontal upper margin in the absence of pneu- 
mothorax, and an almost normal relationship at the base. The slow 
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_accumulation of exudate and tendency to seal off the base of the pleural 
eavity is an outstanding characteristic of transphrenic infection. When 
the fluid is large in amount, the differentiation from empyema, following 
primary pulmonary disease, is difficult or impossible from a single 
x-ray examination. However, the type of infection common in these 
eases seems to bring about considerable shrinking of the lung, and 
consequently there is less contralateral displacement of the mediastinal 
structures than in the usual empyema. The early, almost universal, 
adherence of the lung to the diaphragm also aids in preventing dis- 
placement. Often an overexposed film will show evidence of air in the 
lower lobe otherwise obscured by the fluid and reveal the base of the 
lung contacting the diaphragm as normally, or it may reveal the dense 
triangular shadow’ caused by the collapsed lower lobe (Cases 9 and 10). 
These findings are less often found following the type of primary in- 
fection of the lung ordinarily confused in the diagnosis of subphrenic 
abscess. In empyema following pneumonia, there is nearly always 
retraction of the lung base from a portion of the diaphragm. 
Pneumonitis is oceasionally present above the diaphragmatic pleuritis 
or basal exudate (Case 7). This is seen as a secondary faint shadow 
which seems to follow the general course of the bronchi, gradually ex- 
tending toward the hilus. These signs are often seen just preceding 
the development of a bronchial fistula, and one cannot easily differen- 
tiate pneumonitis from a small tonguelike shadow of fluid in the fissure. 
When a fistula develops, spontaneous clearing may take place (Fig. 
7B), but often it persists over a long period and a rest cavity remains 
(Fig. 5). The latter is seen as a partially filled air and fluid cavity 
or as a local pneumothorax (Case 7). Pus is formed constantly, and 
even though a bronchial fistula may drain the cavity, healing does not 
readily occur because of a constant supply of infection filtering up 
through the diaphragm. In addition, there is soon a complicating infee- 
tion and accumulation of secretion from the bronchial tree. Early 
healing of the bronchial fistula, frequently met with in this disease, seems 
to depend mostly upon early clearing of the source of the infection 
beneath the diaphragm, possibly slightly to the ability of the neighbor- 
ing lung to expand and other local factors which keep the cavity from 
becoming large and remaining so over a long period. The greater tend- 
ency for a rest cavity to form in this disease than in primary pulmonary 
disease seems to be due to the marked trend to firm pleural adhesions 
and constant peripheral invasion of the infection into the lung. The 
latter produces thick secretions in the smaller bronchi, occluding them 
and leading to atelectasis. Atelectasis, in decreasing the volume of the 
involved portion of the lung, prevents the re-expansion necessary to 
fill in the local pneumothorax. Actually atelectasis tends to increase 
the size of the cavity. The tendency toward basal infiltration and 
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shrinking of the lung was evident throughout this study. Extensive 
atelectasis, markedly shrinking the lower lobe, occurred in two of these 
eases (Cases 9 and 10). 

After fairly firm diaphragmatic adhesions have been formed, infre- 
quently there is development of a loculation between portions of the 
visceral and diaphragmatic pleura. This may be seen as a shadow of 
increased density just above the diaphragm (Fig. 7A), often with a 
convex upper border which may be erroneously taken for the diaphragm. 
Later the exudate may break through into other portions of the pleural 
space or rupture and drain through a bronchus. The cavity, thus 
formed, may refill with air (Fig. 7B) and become a local positive pres- 
sure pneumothorax (Fig. 7C). 


Fig. 12.—R. S. Evidence of slight separation of the visceral and costal pleura (ar- 
row). The appearance remained unchanged over a period of six weeks. In the interim 
a laparotomy failed to disclose evidence of infection below the liver, Later 8 ounces of 
pus was drained transpleurally from the sulcus between the right leaf of the diaphragm 
and the liver. Rapid recovery. 
The preceding description has dealt mainly with pulmonary signs 
or signs noted above the diaphragm on regular chest roentgenograms. 
They are the signs presented by all cases to a varying degree in which 
infection passes upward through the diaphragm, i.e., the signs of pul- 
monary complications. While these have been universal, in approxi- 
mately one-half of the patients, there are also x-ray signs below the 
diaphragm, primary signs, which may make the diagnosis unassisted or 
aid greatly in making the diagnosis of an intraperitoneal abscess. These 
shadows are caused by the contents of the abscess or by displacement 
of the neighboring structures by the abscess or adhesions. If gas is 
present in the abscess, it is usually recognizable because of its contrast 
in density and unchanged appearance at successive x-ray examinations. 
The ‘‘typiecal’’ x-ray finding of subphrenie abscess, which has been 
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often described, is ‘‘gas and fluid level’’ beneath the diaphragm (Cases 
“land 2). The presence of these changes just beneath the right leaf of 
the diaphragm, generally thought not to exist except in an abscess, 
unfortunately are present in only approximately one-fourth of the chil- 
dren known to have this disease. Frequently the gas in the stomach 
and intestine delineates to quite a dependable degree a fluid-containing 
abscess. This is noted on the left when a collection of pus separates 
the fundus of the stomach from the diaphragm (Case 7). It is also 
observed frequently on the right because of the displacement mesially 
or downward of the colon or small intestine. By means of a careful 
study of abdominal roentgenograms made with the patient in different 


Fig. 13.—Case illustrating mesial displacement of the colon by intraperitoneal 
abscess. A preliminary chest roentgenogram showed a small collection of fluid at 
the base of the lung on the affected right side and suggested the presence of sub- 
phrenic abscess. The patient was treated conservatively without surgery and made 
an uneventful recovery. (Patient of Dr. George Fitzgerald of St. Joseph’s Hospital.) 


positions, with or without the aid of barium, the location of loculations 
and intercommunicating pockets of pus can often be determined. This 
aids greatly in making the diagnosis in late cases, in which the pulmo- 
nary signs are likely to predominate if not entirely overshadow ab- 
dominal signs. In one instance we were aided in a puzzling ease by an 
intravenous pyelogram, which revealed the displacement of the right 
ureter by an appendiceal abscess. In another the barium entered a fixed 
segment of colon within the abscess with great difficulty (Fig. 13). 


Only one patient in six has left-sided subphrenie abscess, according 
to reports of a large number of cases in the literature. However, in 
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our experience approximately one-third have been left-sided. These 
have shown a marked tendency to heal without drainage. Because of 
spontaneous healing it would seem that a higher percentage of left-sided 
eases exist than the literature would indicate, especially if penetrating 
uleers of the stomach in adults are carefully studied. A more or less 
unusual and circumscribed dense shadow in the suleus between the 
fundus of the stomach and the left leaf of the diaphragm, associated 
with the evidence of a diaphragmatic plastic pleuritis, should strongly 
suggest a left-sided subphrenie abscess. Multiple pockets may communi- 
eate with each other and the size of one density may decrease as the 
fluid eseapes into the other by change in position or by change in pres- 
sure (Fig. 8). If the shadow is at all inconstant and there is doubt 
about the diaphragmatic pleurisy, a barium enema or barium meal may 
be necessary to rule out the presence of loops of bowel, but often one gets 
a clue from a single film of the abdomen. Gas, associated with fluid 
level, has not been seen, as a rule, on the left as it has been on the right. 
If present, it is not so readily differentiated from intestinal patterns. 


COMMENT 


Ireland,? recently in writing about subphreniec abscess said, ‘‘ There 
are few diseases which cause more uncertainty in the diagnosis,’’ and 
the late Dr. Beye,® in an early excellent description of this disease, made 
the observation that ‘‘subphrenie abscess is seldom stumbled onto as a 
diagnostic accident.’’ The diagnosis of subphrenic abscess has been 
most confusing in the past, and, while now it is generally recognized 
in early postoperative cases, the vague clinical signs still cause mistaken 
diagnoses in small hidden perforations of viscera and in extremely late 
postoperative cases, especially in children, if the patient is being seen 
for the first time. The fuller use of the x-ray, it seems, is largely re- 
sponsible for the improvement:in diagnosis. One can prophesy that 
regular chest roentgenograms taken at periods of a few days in a sus- 
picious case will not only decrease still further the diagnostic errors, 
but will prove of great assistance in the choice of treatment and the 
time of administering such treatment. 

Certain clinical observations should be emphasized in considering this 
disease. One of these is the frequently long period between an initial 
abdominal ailment and the later pulmonary signs. The two conditions 
are prone to be considered in no way related to each other. A history 
of an earlier attack of appendicitis, with or without operation, is often 
an important lead in the consideration of subphrenie abscess. Also the 
fetid or mousey odor of the sputum of a child, with fairly sudden onset 
of a productive cough, should cause subphrenie abscess to be considered.® 
Often the case is not seen until secondary pulmonary symptoms are well 
established, and bronchiectasis or lung abscess is mistakenly thought to 
exist. Also the associated finding of x-ray signs suggesting pleuritis 
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_or fluid immediately above the diaphragm, in the absence of earlier acute 

pulmonary symptoms and in the presence of definite local or vague ab- 
dominal signs, should arouse suspicion of an existing loculation beneath 
the diaphragm. 

Because of the possibility of eventration of the diaphragm, one au- 
thor’ has recently suggested that the x-ray diagnosis of subphrenic 
abscess should possibly be limited to eases showing a gas dome and fluid 
level beneath the diaphragm. Eventration is such a rare condition that 
ordinarily it should not complicate the diagnosis of transphrenie in- 
fection. There is no evidence of diaphragmatic pleurisy or of exudate 
above the unusually elevated leaf of the diaphragm, and usually clinical 
signs do not suggest the presence of an infection. 

Janz* has recently been quoted as saying that ‘‘the existence of a 
basal pleurisy on the same side renders the roentgenologie differentiation 
impossible.’’ On the contrary, a primary basal pleuritis should always 
arouse suspicion of a transphrenic infection, especially if associated with 
previous or present abdominal symptoms. While pleurisy may rapidly 
follow a pyogenic pneumonie process, lung tissue adjacent to the dia- 
phragm is not the eemmon site of an invisible focus of consolidation pro- 
ducing a diaphragmatic pleuritis. The absence of a latent basal pulmo- 
nary shadow in the presence of elevation of a relatively fixed diaphragm’ 
indicates the absence of infection directly beneath the diaphragm and 
favors the presence of a loculation at some distance from the diaphragm. 

Early in the disease the x-ray evidence of subphrenie and perinephritic 
abscess is often similar, as fixation of the diaphragm may be the only 
visible sign. Later the signs of transphrenic infection favor subphrenic 
abscess. I have seen only one case of transphrenie infection in a 
perinephritie abscess and believe it to be unusually rare. Likewise, an 
intraperitoneal infection is infrequently a complication of perinephritic 
abscess. In my experience the intestines have not been matted together, 
and the barium-filled intestines could be displaced to either side of the 
retrocolie mass at fluoroscopy in perinephritie abscess. The upward 
direction of flow in the lymphatics seems to account for pulmonary com- 
plications. 

The differentiation between an early tuberculous effusion and an eariy 
transphrenic infection is most difficult and may be impessible to deter- 
mine from x-ray evidence alone. However, abdominal signs, tendency 
to fixation of the diaphragm, and negative tuberculin tests support a 
transphrenic infection. The early changes in the pleura following 
tuberculosis rarely fix the diaphragm, and often other characteristic 
signs of phthisis are present. The temperature is usually higher and 
more irregular and symptoms more pronounced in subphrenie infection. 

Hemorrhage into the pleural cavity from trauma to the thoracie wall 
ean usually be readily differentiated from transphrenie infection, as 
there are almost immediately signs of fluid free in the pleural cavity and 
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no unusual tendency for the base of the lung to maintain its normal 
relationship with the diaphragm. The peripheral portion of the base 
of the lung is displaced from the costophrenie sinus. 

During this study, three eases of rapid involvement of the pleural 
cavity were encountered following acute abdominal symptoms. All were 
rapidly fatal within a few days. All came to necropsy where the hemo- 
lytie streptococcus was found seattered throughout all tissues, these 
findings favoring a diagnosis of septicemia rather than subphrenic ab- 
scess, although the exudate appeared older below the diaphragm than 
above, and histologic sections of the diaphragm suggested the passage 
upward of the infection. 

A word of caution must be given against making a diagnosis from 
x-ray evidence alone. While strongly suggestive signs may be present 
at the first x-ray examination, careful watching at subsequent examina- 
tions and close correlation with the history and physical findings should 
be made before subphrenie drainage is undertaken. 

The x-ray signs of subphrenic abscess in young children are not 
materially different from those seen in adults. Adults are prone to 
have a perforated viseus, which produces quite characteristic symptoms 
of a peritonitis. Loculations, in both children and adults, on the right 
side most often follow a rupture of the appendix. Those on the left side 
in adults, as a rule, follow a perforation of a gastric ulcer. Although 
one ease (Case 9) has been ineluded in this report, gastric and duodenal 
uleers are generally rare in children. Left-sided subphrenic abscess 
seems to occur more often in children than in adults following a rup- 
tured appendix. A serious liver abscess seems to be less frequently 
present in children, while minute perforations of the intestines, follow- 
ing diarrhea, intussusceptions, and diverticulitis (Meckel’s), are more 
frequent. The site of the perforation is more likely to vary greatly in 
children, and the infection contacts the diaphragm more often. The 
difficulty experienced in obtaining subjective signs in infants and young 
children and frequently the absence of rigidity in the presence of a 
peritonitis make the clinical diagnosis more difficult. Judging from 
reports in the literature and my own experience, I find spontaneous 
healing occurs more often in children than in adults. It is possible that 
some of the cases thought to be empyema following primary pulmonary 
disease, in which only the pleural cavity was drained, really cleared 
because of spontaneous healing of the infection in the abdomen. 

The lack of inereasing x-ray signs is not a reliable criterion upon which 
to base an opinion of arrested progress of this disease, but the disappear- 
ance of x-ray signs has gone strikingly hand in hand with clinical im- 
provement and recovery. The absence of clearly defined x-ray signs does 
not rule out a subphrenie abscess, but the abscess that does not 
eventually show x-ray signs in children is the exception and not the rule. 
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_ Watchful waiting for several days, sometimes for weeks, until a 
clearly defined loculation is demonstrable by the x-ray, seems to be the 
proper treatment in a large number of cases. If, for any reason, moder- 
ate delay, which has seemed to aid all of our cases, should seem hazardous 
in the absence of roentgenologie signs at the base of the lung, a sub- 
pleural, rather than transpleural, approach should be anticipated. The 
persistent fixation of the diaphragm, with no evidence of infection pass- 
ing upward, has indicated most often a lesion removed from the dia- 
phragm, such as perinephritie abscess, subhepatie abscess, rarely liver 
abscess or trauma temporarily decreasing the excursion of the dia- 
phragm, still more rarely the presence of a neoplasm or hematoma. All 
eases of subphrenie abscess in the present group had an average of 
eight x-ray examinations before surgical drainage, although the diag- 
nosis was often quite definite at the time of the first examination. 

In this group the type of surgical attack was decided upon only after 
a thorough roentgenographie study. An attempt was made to go di- 
rectly to the abscess, after signs of basal pleurisy had been present for 
several days or weeks. A one- or two-stage transpleural approach was 
the usual procedure. A tube was inserted directly through the costo- 
phrenic sinus and diaphragm following a primary needle puncture. 
When there was evidence of separation of the costal and visceral pleurae, 
or no local shadow on the roentgenograms suggesting the presence of 
well-formed adhesions, a two-stage operation was chosen. Marsupializa- 
tion preceded the second stage by a period of a few days. Both types of 
operations were successful in draining the abscess in all but one ease. 
In this instance rapid complete absorption of the pleural exudate had 
oceurred just preceding the operation. Only one patient (Case 9) 
failed to recover. One case of bronchial fistula (Case 7) cleared spon- 
taneously. Another patient (Case 5) has had three thoracoplasties in 
an attempt to close a long-standing rest cavity. 

If the pleural cavity only is drained, the period of convalescence is 
often unusually long. I have observed this in adults, as well as in chil- 
dren. The drainage of the pleural cavity above apparently has little 
effect, if any, upon the course of the abscess beneath the diaphragm. 
Fistula formation and chronic rest cavities seem to be more common 
complications in the neglected cases of several months’ duration than 
in empyema following primary pulmonary disease. 


SUMMARY 


Ten eases of subphrenie abscess in children are reported in detail, 
illustrations of three additional cases are included. The x-ray examina- 
tion is an important adjunct to the history and clinical findings and 
seldom fails to offer important evidence in this disease, often making 
the diagnosis almost singlehanded. Fixation of the diaphragm is the 
earliest roentgenographie sign, the evidence of diaphragmatic pleurisy 
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next, then the signs of a small accumulation of fluid which tends to re- 
main small in amount, and later, even in neglected cases with extensive 
empyema, the evidence of an almost normal contact of the visceral and 
diaphragmatic pleurae (in overexposed films). The x-ray signs, which 
are almost pathognomonie of this disease, are the shadows of ‘‘gas and 
fluid level’’ beneath the right leaf of the diaphragm. However, these 
latter signs were present in only one-fourth of this group of children. 
The x-ray signs of pneumonitis and collapse of the lower lobe are occa- 
sionally associated findings as the infection invades or surrounds the 
lung tissue. A local basal pneumothorax is prone to follow a bronchial 
fistula, with or without spontaneous healing. <A rest cavity is more 
common than in primary pulmonary disease. The majority of cases fol- 
low appendicitis. Small perforations in other viscera are thought to 
account for most left-sided cases. These have a greater tendency to 
heal spontaneously than right-sided cases. Waiting for definite x-ray 
signs of a loculation before establishing drainage seems to be judicious 
treatment. 
CONCLUSIONS 


1. The so-called characteristic signs of ‘‘gas and fluid level’’ are in- 
frequently seen in subphrenie abscess in children. 

2. There is frequently a long period between the first abdominal symp- 
tom and the first pulmonary sign, often with apparent return of health 
in the interim. 

3. Diarrhea and appendicitis often precede subphreniec abscess in chil- 
dren. Gastrie and duodenal ulcers are rarely an etiological factor. 

4. The sudden onset of pulmonary symptoms and the coughing up 
of ‘‘mousey-smelling’’ sputum should arouse suspicions of a subphrenie 
abscess. 

5. Early cementing of the base of the lung to the diaphragm, sealing 
off a portion of the pleural space, is a characteristic of subphrenic 
abscess. 

6. Infection after contacting the under surface of the diaphragm will 
usually show x-ray evidence of pleuritis or a small quantity of fluid just 
above the diaphragm within four or five days. 

7. Left-sided involvement may follow appendicitis but more fre- 
quently follows perforation of other viscera. 

8. The lack of increasing pulmonary x-ray signs is not a dependable 
eriterion upon which to base prognosis, but the disappearance of pulmo- 
nary signs occurs rapidly following the disappearance of the source of 
infection in the abdomen. 

9. Spontaneous recovery without drainage occurred in one-third of 
the eases here reported. 

10. Few diseases require more careful correlation of clinical and roent- 
gen signs for correct diagnosis and for the choice of proper treatment. 
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11. The presence of a diaphragmatic pleurisy which arises in the 
course of a vague or definite abdominal complaint should arouse sus- 
picion that a transphrenie infection is present. It is the most constant 
and, therefore, the most useful roentgenologie sign in the diagnosis of 
subphrenie abscess in children. 
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PNEUMATOSIS OF THE INTESTINE IN INFANCY 


THomas W. Borsrorp, M.D., anp Ceci. Krakower, M.D. 
Boston, MASSACHUSETTS 


NEUMATOSIS of the intestine is considered to be a rare pathologic 

condition. It was first clearly described in a human by Bang? in 
1876. With the advent of abdominal surgery in the latter part of the 
nineteenth century, instances of this disease noted at operation and 
post mortem have steadily been reported up to the present. Turnure? 
in 1913 collected 50 cases; Mills* in 1925, 100 cases; and Memmi‘ in 
1934 brought the total to 154. Twenty-one additional cases, not in- 
cluded in the above, have been found. These comprise reports by 
Silverstone,> Lamont,® Sawada,’ Moore, Tung and Ngai,® Pybus,’® 
Kemal,'' Nimet,'? Bsteh,’* and Englund and Wahlgren.'* Of these 171 
eases, there have been only 5 authentie cases in childhood and infancy. 
Schnyder’ in 1917 observed gas cysts in the intestinal lymphaties, 
mesentery, and mesenteric glands in a 5-year-old child who died of 
diphtheria. Moore* in 1929 reported four cases in infants of 2 weeks 
to 14 months of age. Of the six instances that we are reporting, five 
were observed during the period of approximately one year. 


CASE REPORTS 


CASE 1.—(A-26-15.) This 4-week-old, white, premature male infant was brought 
to the hospital because of failure to gain in weight. Subsequently he developed 
attacks of cyanosis and physical signs of pneumonia. He died two weeks after 
entry. 

Necropsy was performed six hours post mortem. The anatomic diagnoses were 
acute suppurative bronchopneumonia, acute bronchial lymphadenitis, and pneumatosis 
of the colon. 

Gross Examination.—The upper portion of the ileum was markedly injected, but 
there were no areas of ulceration. In the descending colon there were many small 
air blebs, varying from 1 to 3 mm. in diameter. The mucosa was mildly injected in 
this portion of the large bowel. 

Microscopic Examination—Jejunum: There was intense vascular congestion 
throughout the mucosa. The glandular lumina were frequently dilated but free of 
inspissated mucoid contents. Goblet cells were moderately in excess. There was 
striking diminution in the number of mitoses. The tunica propria was cellular with 
excessive numbers of polymorphonuclear leucocytes, particularly at the tips of 
villi. The submucosal blood vessels were greatly dilated and congested. There were 
no lymphoid aggregates. The serosa was edematous. There were dilated submucosal 
lymphatics. 

Ileum: The sections were similar to the jejunum with the exception that there 
was somewhat less polymorphonuclear cell infiltration in the tunica propria of the 
mucosa. There were dilated lymphatics in the submucosa. 

Colon: The mucosa was moderately thinned and compressed. There was fairly 
marked vascular congestion throughout the tunica propria. The glands assumed 
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varied appearances. In instances their lumina were dilated, containing inspissated 
mucus or necrotic cellular elements. The lining cells were in places flattened and 
atrophic. Elsewhere, the epithelial cells were tall but laterally flattened with variable 
amounts of mucus, but practically never of the full goblet type with flattened basal 
nucleus. Mitoses in glandular epitheliums were relatively infrequent. There were 
oceasional mucosal gas cysts. The muscularis mucosae was thinned, more markedly 
so where forming the wall of a distended submucosal gas cyst. There were occasional 
small submucosal lymphoid nodules. The whole of the submucosa otherwise was 
replaced by numerous gas cysts. These possessed no specific endothelial lining. 
There were no giant cells. There were dilated perivascular lymphatics in the muscular 
and serosal coats. 


Case 2.—(A-36-19.) This 9-month-old white male infant was readmitted because 
of persistent edema and an upper respiratory infection. Three months previously a 
diagnosis of nephrosis had been made at his first admission. There had been no 
improvement in his condition in the interim. For the first week during this second 
admission, he did fairly well. Vomiting and diarrhea then supervened. He died a 


week later. 


Fig. 1—Case 2. 1, Thoracic duct; 2, cisterna chyli; 3, mesenteric lymph nodes. 
Note marked emphysema of lymph nodes and distention of cisterna chyli and 
thoracic duct with gas. 


Necropsy was performed one hour post mortem. The anatomic diagnoses were 
subacute glomerulonephritis; bronchopneumonia with interstitial emphysema; non- 
obstructive biliary cirrhosis (mild); acute otitis media, bilateral; acute mesenteric 
lymphadenitis; pneumatosis of ileum, ascending and pelvic colons, mesenteric lymph 
nodes, cisterna chyli, and thoracic duct. 

Gross Examination.—The pharyngeal mucosa was reddened and thickened. The 
esophagus and stomach were not remarkable. The jejunum was distended with 
gas, and there were occasional areas of emphysematosis over the mucosal aspect. The 
entire inner surface of the ileum was a mass of frothy-appearing gas cysts, dis- 
tributed irregularly toward the ileocecal valve. None of these cysts contained fluid. 
There were no frank areas of ulceration. The mucosal surface of the intestine, par- 
ticularly in the emphysematous regions, had a dry granular and bright pinkish 
appearance. The mucosal aspect of the cecum, descending, and pelvic colon was like- 
wise emphysematous. The colon was distended with gas. The mesenteric lymph 
nodes were enlarged and replaced in many instances by numerous gas cysts. The 
cisterna chyli and the proximal half of the thoracie duct were distended with gas. 
There was, however, no evidence of air embolism. 

Microscopic Examination.—Esophagus and stomach were normal. 
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_ Duodenum: The tunica propria was cellular but not exceptionally vascular. The 
glandular lumina were dilated, with occasionally low and atrophic epithelium. There 
were diminished numbers of mucous-secreting cells. There were moderately frequent 
mitoses. Brunner’s glands were normal. 

Jejunum and Ilewm: The mucosa was variably thinned. There was glandular 
atrophy both in areas overlying cysts as well as in uninvolved zones, The glandular 
lumina were dilated and frequently contained inspissated mucus, desquamated epithe- 
lial cells, occasional polymorphonuclear leucocytes, and wandering cells. The epithelial 
cells were to a varied degree atrophic, and occasionally necrotic. Goblet cells and 
the varied phases of pre- or postsecretory mucous cells were rare. There were fairly 
frequent mitoses. The stroma was quite markedly hyperemic and cellular. There 
were increased numbers of polymorphonuclear leucocytes and phagocytic monocytes, 
particularly close to the surface of villar folds and interglandular areas. In the in- 
volved areas, there were occasional mucosal gas cysts. The muscularis mucosae was 
greatly thinned. There were numerous cysts that distended the submucosa. These 
infrequently appeared to have an endothelial-like lining; usually they were bordered 
by collagen alone. There were no giant cells. The adjoining stroma was often 
edematous and cellular, with rare polymorphonuclear leucocytes and more frequent 
monocytes, lymphocytes, and plasma cells. There were flattened bands of lymphoid 
tissue bordering the cysts in juxtaposition to the muscularis mucosae. Nerve cells 
and fibers were stretched and distorted within the involved portions of submucosa. 
There were dilated submucosal lymphatics, containing lymphocytes and polymorpho- 
nuclear leucocytes in instances. There was evidence of dissection of gas through the 
muscular coat into the serosa along the perivascular lymphatics, where endothelial 
lining membranes were clearly definable. The serosa was generally thin, but there 
were instances where it was thickened, edematous, infiltrated by round cells, and 
contained occasional gas cysts. 

Mesenteric Glands: The peripheral lymphatics were dilated. The gas cysts were 
diffusely disseminated throughout the lymph nodes. There was apparent lymphoid de- 
pletion with accentuation of the reticular stroma and perivascular fibrosis. The 
sinusoids revealed endothelial hyperplasia and contain lymphocytes and polymorpho- 
nuclear leucocytes. 


Case 3.—(A-36-34.) This 7-month-old white male infant was admitted to the 
hospital for cough and fever of one week’s duration. He was cyanotic and presented 
signs of patchy pneumonia. Two weeks before death he developed persistent vomit- 
ing and diarrhea. The patient died five weeks after entry. 

Necropsy was performed four hours post mortem. The anatomic diagnoses were 
bilateral bronchopneumonia; acute bilateral otitis media; cerebral edema; fatty 
infiltration of the liver; pneumatosis of ileum and mesenteric lymph nodes; and 
acute mesenteric lymphadenitis. 

Gross Examination.—About 145 em. from the ileocecal valve there was a raised 
irregular, frothylike area of emphysematosis, measuring 1.5 by 0.5 em. Proximal to 
this area, and continuous with it, there was a column of air terminating in an apical 
point, where there was seen to be a small pin-point aperture. The appearance of the 
whole lesion suggested forceful injection of air through a very narrow mucosal 
aperture which dissected its way in a straight but ever broadening path until it 
finally broke up into a number of large submucosal cysts. In other areas throughout 
the length of the small intestine there was diffuse reddening but no ulceration. The 
colon presented a moderately reddened but nonulcerated mucosa. 

Microscopic Examination.—Esophagus: There were small recent ulcers with 
underlying acute inflammation. 

Stomach: There was cystic dilatation of some of the glands. 
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Jejunum and Ileum: In sections of uninvolved portions of the jejunum and ileum 
there were evident mucosal changes. These were characterized by thinning in some 
instances, hyperemia in all instances, broadening and flattening of the villi and 
interglandular areas, and increased cellularity and fairly marked polymorphonuclear 
leucocytic infiltration, particularly toward the surface. The glandular lumina were 
dilated and contained inspissated secretion and cellular debris in some areas. Oc- 
easionally there was quite marked atrophy of the glandular epithelium with 
few goblet cells. In some sections there were fairly abundant, incompletely filled, 
mucous-containing cells. There was decreased mitotic activity. There was very 
little lymphoid tissue in the submucosa. There were occasional dilated submucosal 


lymphaties. 


Fig. 2.—Case 4. Pneumatosis of loop of jejunum, 1. 


In the involved portions of the intestine the gas cysts were practically confined to 
the submucosa. In areas they appeared to be lined by endothelial cells. There were 
no giant cells, but in a few areas some polymorphonuclear leucocytes and monocytes 
were in apposition to the inner cyst wall. In the adjoining stroma there were 
oceasional areas with apparent increase in fibroblasts and rarely some polymorpho- 
nuclear reaction. 

Mesenteric Lymph Nodes: There were several small gas cysts. The peripheral 
and medullary sinusoids were widened and contained many polymorphonuclear leuco- 
eytes and proliferated endothelial cells. There was relative depletion of lymphoid 


tissue. 
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Case 4.—(A-36-56.) At 24% months of age this maie child was admitted to the 
hospital for jaundice of two weeks’ duration. There were no unusual symptoms ac- 
companying the onset of jaundice. Physical examination revealed a jaundiced 
infant with liver palpable 3 cm. below the costal margin. On the twelfth hospital 
day he developed diarrhea and vomiting. The diarrhea persisted until the time of 
death on the twenty-sixth hospital day. 

Necropsy was performed four and one-half hours post mortem. The anatomic 
diagnoses were nonobstructive biliary cirrhosis; pulmonary congestion; pneumatosis 
of jejunum and mesenteric lymph nodes; acute mesenteric lymphadenitis; rickets, 
mild; and seurvy, mild. 

Gross Examination.—Pharynx and esophagus were not remarkable. The stomach 
was distended with gas. There was pneumatosis of the jejunum, extending 40 cm. 
from the pylorus for a distance caudad of 50 em. The cysts were small, averaging 
0.3 to 0.5 em. and were grouped in clusters. There were no areas of ulceration. 
The mucosa of the small and large intestine elsewhere was pinkish gray. 

Microscopic Examination.—Esophagus and stomach were normal. 


Fig. 3.—Case 4. Microscopic section of jejunum with emphysema, 1. Note compres- 
sion and thinning of mucosa with glandular dilatation and epithelial desquamation. 


Duodenum: There was moderate mucosal vascular congestion. The glandular 
lumina were dilated. The epithelium was moderately reduced in height, distinctly 
atrophic, and almost flattened in instances. There were diminished numbers of com- 
plete goblet cells and increased numbers of polymorphonuclear leucocytes in areas. 

Jejunum (nonemphysematous portion): There was quite marked mucosal vascular 
congestion, particularly in the inner third. There was considerable polymorphonuclear 
leucocytic infiltration, especially close to the surface and within the villi. The 
reticular stroma was loose and edematous. Whereas there was probably some increase 
in the spacing between glandular bases, the villi and intervillar areas appeared thick 
and cellular. The glands were irregularly tortuous. The lumina were frequently 
mildly dilated, and a few contained epithelial debris and infrequent polymor- 
phonuclear leucocytes. The epithelium in the more dilated glands was low and of 
irregular shape. There were rare goblet cells, but many with small amounts of 
mucus of nongoblet form (stages of secretion). Within epithelial cells there were 
many oval, slightly basophilic structures surrounded by a halo which resembles an in- 
elusion body; but they were probably products of secretion. There were frequent 
mitoses and necrotic epithelial cells. There were a few dilated submucosal lymphatics, 
but little lymphoid tissue. 
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Jejunum (emphysematous portion): The mucosal changes resemble those of the 
nonemphysematous areas and were, in all, less marked. The gas cysts were restricted 
to the submucosa. There was no clear-cut endothelial lining. There was mild lympho- 
eytie and monocytic reaction with occasional polymorphonuclear leucocytes about, 
and adjoining the inner membrane of the cyst wall. There were dilated lymphatics 
in the noninvolved portions of the submucosa and in the serosa. 

Mesenteric Lymph Nodes: The peripheral lymphatics were wide and cystic. One 
small lymph node was honeycombed with gas cysts. Two others contained one and 
six eysts, respectively. The sinusoids were wide and active with many phagocytic 
endothelial cells, abundant polymorphonuclear leucocytes, and scattered red blood 
cells. There were many eosinophiles throughout the depleted lymphoid tissue. There 
was apparent proliferation and, certainly, increase in size and activity of the reticular 
cells. There was also fibroblastic proliferation within the lymph nodes, capsule, 
and mesenteric tissues. 


Fig. 4.—Case 4. Microscopic section of mesenteric lymph node with emphysema, 1/. 
Note dilated peripheral sinusoids, 2. 


Case 5.—(A-36-84). This 34%4-month-old male infant was admitted to the hospital 
because of vomiting and watery diarrhea of eighteen hours’ duration. He was 
one of twins. (The other twin was admitted about the same time with similar 
complaints. He died a week later, but at autopsy no intestinal emphysema was 
encountered.) Physical examination revealed a malnourished, irritable infant with 
bilateral otitis media. Vomiting and diarrhea continued unabated up to the time 
of death, sixteen days after entry. 

Necropsy was performed three hours post mortem. The anatomic diagnoses were 
bronchopneumonia, mild; nonobstructive biliary cirrhosis, mild; emphysematosis 
of ileum; acute otitis media, bilateral; and acute mesenteric lymphadenitis. 


Gross Examination—The pharynx was mildly injected. There was vascular 
congestion and edema of the lower half of the esophagus, but without ulceration. 
The stomach was distended with gas and its mucosa moderately congested. There 
was intense vascular congestion of the mucosa of the small intestine, without 
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-uleceration. Approximately 30 cm. from the ileocecal valve there was an area of 
emphysema, 3 cm. in length, over the antimesenteric aspect of the ileum. The 
emphysema was largely limited to the submucosal coat with no appreciable involve- 
ment of the mucosa. Throughout the large intestine vascular congestion similar to 
that of the small intestine was noted. The mesenteric lymph nodes were not 
emphysematous. 

Microscopic Examination.—Esophagus and stomach were normal. 

Duodenum: The mucosa was very cellular with many infiltrating polymorpho- 
nuclear leucocytes, especially close to, and within, the villi. The glandular lumina 
were widened, and in many the epithelium was of lower columnar type than 
usual. There was desquamated epithelium and debris within the lumina of some 
glands. There were numerous mitoses and fair numbers of goblet cells. 

Small Intestine: Here again, there was polymorphonuclear leucocytic infiltration 
within the mucosa, more or less intense in varied sections, with accompanying marked 
hyperemia. There were either catarrhal epithelial changes with many pregoblet 
cell forms, fewer mitoses, and epithelial desquamation; or there was a marked 
scarcity in mucus-secreting cells with epithelial necroses, many mitoses, cystic 
dilatation of the glandular lumina, and varied atrophy of the epithelium. There 
was very little submucosal lymphoid tissue. There was moderate edema of the 
submucosa. 

In the terminal ileum and colon there were marked catarrhal changes. The 
glandular lumina were widened, frequently cystic, and filled with mucus and epithelial 
debris. The lining epithelial cells were of low columnar form and, at times, 
almost flattened, with poorly defined striate borders. There were abundant mucus- 
filled cells, and many of these had complete goblet characters. There were fairly 
frequent mitoses, 

Ileum (emphysematous): There were mucosal changes similar in character to 
those of the nonemphysematous portions of bowel, plus pronounced thinning and 
atrophy over the larger submucosal gas cysts. As in the other cases, the latter varied 
in size and were separated by edematous connective tissue with very little evidence 
of inflammatory reaction. There were no giant cells and practically no specific 
lining cells. There were, however, distinctly dilated lymphatics within the submucosa. 
In addition, there were several gas cysts. 

Mesenteric Lymph Nodes: The sinusoids were greatly widened. There was 
marked endothelial proliferation with very active phagocytosis. There were also 
fair numbers of polymorphonuclear leucocytes and lymphocytes. There were no 
microscopic gas cysts. 

CasE 6.—(A-37-5.) This 2-week-old male infant was admitted to the hospital 
because of blisters over hands, feet, and body, of twelve days’ duration. Physical 
examination revealed a poorly developed and poorly nourished, hypertonic infant 
with large excoriated lesions of feet, hands, face, left groin, and back. The skin 
lesions failed to respond to a variety of local applications. Intermittent vomiting 
and diarrhea appeared and persisted. He died on the thirty-seventh hospital day. 
Stool examinations were consistently positive for occult blood. 

Necropsy was performed one hour post mortem. The anatomic diagnoses were 
epidermolysis bullosa; bronchopneumonia, bilateral; acute otitis media; acute 
mastoiditis, bilateral; acute enteritis, marked; pneumatosis of colon; acute mesenteric 
lymphadenitis; and aberrant pancreas in wall of stomach. 

Gross Examination.—The small intestine was moderately distended with gas. 
There were several small areas of mucosal congestion but no ulcers. The colon like- 
wise was moderately distended with gas. The mucosal surfaces of the cecum and 
ascending colon were not very remarkable, although there was considerable 
adherent sticky mucus. The wall of the transverse colon was considerably thickened, 
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and its submucosa and serosa were honeycombed by numerous gas-filled cysts. 
Here too, the mucosa was covered by tenacious mucus, which when removed 
left an irregular surface both smooth and granular in character. 

Microscopic Examination.—Esophagus: There was evidence of recent epithelial 
regeneration with subepithelial vascular dilatation and the formation of small 
contracted newly formed blood vessels. 

Stomach: There was an island of aberrant pancreas in the submucosa. 

Small Intestine: The mucosa was cellular and heavily infiltrated by polymor- 
phonuclear leucocytes, particularly close to the surface. There was rounding and 
broadening of the interglandular surface portions with poorly defined villi. There 
was little vascular congestion, but some of the vessels near the surface were 
thrombosed. The glands shared in the inflammatory reaction and were often com- 
pressed. The lining cells were low and almost flattened. Here and there the 
lumina were dilated and filled with cellular debris. Portions of the glandular 
epithelium were entirely ulcerated, and there were inflammatory cells in the lumen. 
The elongated, flatter cells had the appearance of being of recent regenerative 
character, yet mitoses were rare. There were fair numbers of goblet cells. There 
were rare small lymphoid follicles in the submucosa. In the latter, there were rare 
vascular thrombi, edema, and lymphangiectasis. In the serosa there were dilated 
endothelial-lined lymphatics and areas of fibrosis, vascularization, edema, and round, 
cell infiltration. 

Colon (nonemphysematous): <A thick layer of mucus covered the mucosa, The 
glands were practically made up of large goblet cells with wide cryptic openings 
where, in particular, there was considerable epithelial desquamation. The inter- 
glandular stroma was free of active inflammatory reaction. The submucosa and 
serosa were of the same character as in the ileum, poor in lymphoid tissue in the 
former, fibrosed and cellular in the latter, and with dilated irregular lymphatic 
channels in both. 

Colon (emphysematous): The mucosa resembled that of the nonemphysematous 
portions of the large bowel but was thinned over larger cysts. The submucosa was 
riddled by numerous gas cysts. Occasionally they extended through the muscular 
coat. Frequently they formed honeycombed areas in the serosa. The cysts in the 
submucosa possessed no specific lining except for rare, questionable, endothelial 
cells. In the serosa the smaller ones were more clearly of dilated lymphatic char- 
acter. There was no cellular exudate within or adjoining the cysts. There were no 
giant cells. The submucosal stroma was, however, frequently mildly edematous. 
The muscularis mucosae was intact and thickened in all instances. 

Mesenteric Lymph Nodes: There were greatly dilated and tortuous pericapsular 
lymphaties filled with a granular precipitate. The peripheral and medullary 
sinusoids of the lymph nodes were very wide and contained numbers of polymor- 
phonuclear leucocytes and proliferated endothelial cells. 


DISCUSSION 


The varied factors associated with the produetion of intestinal em- 
physema are yet poorly understood. Of the prevailing etiological 
theories, the mechanical one has gained general acceptance. This theory 
implies that the gas from the intestinal lumen penetrates the intestinal 
wall through gross or microscopic mucosal defects. It is believed that 
the gas may form local cysts or may permeate the intestinal wall and 
form eystic aggregates at some point distant from the site of entrance. 
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Increased intragastric or intraintestinal pressure is probably of im- 
portance in initiating, and peristaltic activity in determining, the site 
of intestinal emphysema. 

In partial substantiation of this viewpoint is the fact that there have 
been gastric or duodenal ulcers, often with stenosis, in more than 50 
per cent of the cases in adults. In many of the others there have been 
uleers, strictures, or obstruction occasioned by intrinsic or extrinsic 
factors, in other portions of the intestine. However, experimentally, 
Tung and Ngai’ failed to produce local intestinal emphysema in dogs 
following injection of air into the intestinal wall, although they observed 
its passage into the mesenteric lymphaties. Likewise, when they pro- 
duced artificial gastrie uleers and then distended the stomach, air bub- 
bles were found in the serosal lymphatics of the stomach and omentum 
but failed to form loeal or distinct intestinal gaseous cysts. Similarly, 
we failed to reproduce the condition in healthy rabbits and eats by 
injection of air into the submucosa. The gas would invariably escape 
into perivascular, serosal, and mesenteric lymphaties, forming cysts in 
the mesentery and retroperitoneal tissues but not locally in the intes- 
tinal wall. It would seem that under normal conditions the bowel wall 
can rid itself of the entering gas through patent lymphaties. 

It is of interest that in the somewhat similar disease in swine there is 
a constant catarrhal enteritis. In infancy, enteric symptoms such as 
diarrhea and vomiting are very common but most often are unaccom- 
panied by anatomic change in the intestine. Intestinal pneumatosis 
is very rare as far as we know. This does not preclude the possibility, 
however, that enteritis may be an important factor in the pathogenesis 
of the condition. Very little attention has been paid to the uninvolved 
portions of the intestine, and it is felt that in these areas there may be 
functional as well as anatomic changes. In all of Moore’s eases there 
was an intense enteritis and a macroscopic ulcer in one. In five of our 
patients persistent vomiting and diarrhea, or diarrhea alone, were pres- 
ent. In the intestines of all of these there were glandular changes and 
inflammatory reactions in the small intestine, but there was no gross 
uleeration. These findings were constantly present in distant areas, as 
well as in the emphysematous regions. With these changes present, 
especially hyperemia and hyposecretion of mucus, minute fissures in a 
relatively dry and friable mucous membrane could allow the continued 
entrance of gas. Certainly disturbances in peristalsis and intraintestinal 
gaseous pressures could coexist with the enteritis. In addition, increased 
or disturbed lymphatic drainage, as evidenced by the fairly frequent find- 
ing of dilated lymphaties in the intestinal wall and dilated active sinu- 
soids in the mesenteric lymph nodes, would facilitate the diffusion or 
accumulation of gas. That the latter permeates lymphatic channels is 
well known. Not only were the mesenteric lymph nodes the seat of 
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gas cysts in three of the six cases, but in one the cisterna chyli and 
thoracic duct were also involved. 

The presence of giant cells and fibroblastic proliferation about the gas 
cysts commonly reported in adults is evidence of chronicity, as indicated 
by the experimental injections of gas into subcutaneous tissues by 
Wright,’® where such reactions about gas-filled spaces were noted only 
after several days. Giant cells were entirely absent in the present cases. 
There was little evidence of fibrosis, although there were occasional 
areas of mild inflammation. This would indicate that, in the early 
establishment of the emphysema, the reaction may be minimal and 
that here the disease process is quite recent. 

It is also of interest that in three cases there were evidences of injury 
to the liver. In Case 4, a nonobstructive biliary cirrhosis was the chief 
anatomie finding. 

It is conceivable that, with ulcers or inflammation of the intestinal 
tract, small amounts of gas may enter the intestinal wall and rapidly 
be disposed of by diffusion and absorption. It is true that the condition 
is overlooked clinically, but there may be temporary symptoms suggest- 
ing appendicitis, peritonitis, or intestinal obstruction. It is known that 
following laparotomy the gas cysts have disappeared spontaneously. 
Of recent years Bonnamour, Badolle, and Beaupere’’ and Graberger™ 
have stressed the possibility of the recognition of the disease by x-ray 
examination. 

CONCLUSIONS 


Six cases are added to the four examples of intestinal pneumatosis 
in infaney and childhood reported in the literature. Five of these were 
observed over the period of approximately one year. 

It is believed that in the absence of ulcers or obstruction as commonly 
occur in the adult, enteritis and accompanying functional changes are 
probably important factors in the initiation and evolution of the dis- 
ease. 
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THE SIGNIFICANCE OF THE CONDITIONS OF EXPOSURE IN 
THE STUDY OF MEASLES PROPHYLAXIS 


AN AppEpD CRITERION IN THE EVALUATION OF MEASLES PROPHYLACTIC 
AGENTS 


SAMUEL Kareuitrz, M.D., Assisrep By RutH F. 
New York, N. Y. 


ONSIDERABLE difference of opinion is noted in the literature 

when one seeks to evaluate the various substances used in the pro- 
phylaxis of measles. Some observers note excellent results using con- 
valescent serum, immune adult serum, or placental globulins, while 
the results reported by others are less favorable. I believe that in addi- 
tion to the question of correct dosage of the prophylactic agents, much 
of the difficulty lies in the failure of most investigators to consider the 
conditions under which exposure of the susceptibles was assumed to 
have occurred. 

Thus the presence of a child with measles, whether it is in the school- 
room, in a trolley car or bus, in a nursery, at play outdoors, in a dining 
room of a school, at a party, or in a hospital ward, is regarded by most 
investigators as adequate evidence that all of the susceptible children 
present at the same time are exposed to measles and that such an ex- 
posure is equivalent to one of a sick sibling at home, and is so regarded 
for the evaluation of a measles prophylactic serum. 

In studies reported with Schick,’ we called attention to the fallacy of 
this assumption. While testing the efficacy of various doses of serum 
obtained from measles-immune adults, it became apparent that the 
results were strikingly dependent on the conditions of exposure of the 
susceptible child. The conclusions drawn from these studies were: (1) 
that hospital and institution wards are usually inadequate for the 
evaluation of a measles prophylactic substance because of the uncer- 
tainty and difference of exposure of the susceptible child; (2) that the 
percentage of exposed susceptible children who completely escaped 
measles varied with the intensity and the duration of the exposure. 
The greater number of so-called complete protections occur in those 
home in which facilities make possible isolation of the sick child at an 
early stage of the disease; (3) that in homes where the early isolation 
of the patient is impossible, better results can be expected in the exposed 
contacts by increasing the dose of serum injected; (4) that the dosage 
of infection with measles acquired within a period of a few days de- 
termines in large measure whether the disease will develop in susceptible 
children. 


From the Department of Pediatrics, Mount Sinai Hospital, New York. 
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These conclusions are significant, first, because they must be con- 
sidered for proper evaluation of the prophylactic value of sera and, 
second, because they imply a conception of the nature of the measles 
infection different from that still held by many. 

In view of the importance of the above statements, I believed it 
necessary to fortify my earlier observations by further experience. I 
have therefore analyzed 314 additional eases treated prophylactically 
with various placental produets and with globulin of immune adult 
serum and have extended the study to a number of individuals in whom 
the contact was even more casual than those of the earlier group. I 
have compared results with measles prophylactic substances in homes 
and hospitals, in homes of good and bad hygiene, and these results in 
turn with their use in children who were presumably exposed in class- 
rooms, in streetears and busses, at parties, and while at play indoors 
or outdoors. Actually these studies amount to a comparison of the 
results obtained with different periods of exposure beginning with the 
very equivocal exposures in hospital to those which, besides being doubt- 
ful, are less than seven hours (school, busses, parties, and at play) and 
to those lasting from four to eight days. 


COMPARISON OF RESULTS OBTAINED IN HOMES AND IN HOSPITALS 


The results are presented in four tables: analysis of Table I shows 
that with conditions of study alike except for location of contact there 
is a vast difference in the percentage of protections obtained in home 
and hospital contacts. Thus with 6 ¢.c. of adult serum administered 
alike to children from 2 to 10 years of age, 83 per cent of the contacts 
in hospital eseaped measles, and 17 per cent developed modified measles, 
whereas in home exposures only 29 per cent escaped measles, 22 per 
cent developed modified measles, and in 49 per cent no noticeable amelio- 
ration of symptoms resulted. 

In the second series of cases I used placental extract, or placental 
fluid, in doses equivalent to 10 ¢.c. and oceasionally 15-20 ¢.c. of immune 
adult serum. In this series both the expected results and those obtained 
were recorded, the expected results being those which might have fol- 
lowed the use of equivalent dosages of immune adult or convalescent 
serum under comparable conditions. 

It was observed in the earlier studies that a large percentage of the 
presumably exposed hospitalized children remained well. In the later 
work I attempted, therefore, to obtain only modification of measles in 
the hospital contacts by giving small doses of serum. Nevertheless, 
almost all children failed to develop measles. The difference in results 
in hospitals and home exposures in this series is therefore more strik- 
ing than in our first studies. 
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NURSERY EXPERIMENTS 
As further evidence of this important difference in exposure in insti- 
tutions, I have analyzed two nursery epidemics, using adult serum in one 
and placental extract in the second (Table Il). In the first epidemic, 
seventeen children between 1 and 2 years of age, housed in one large 


TABLE IT 


COMPARISON OF RESULTS IN MEASLES PROPHYLAXIS CARRIED OUT IN NURSERIES AND 
UNDER OTHER CONDITIONS, SCHOOLS, PARTIES, ETc. 


NO 

AUTHOR | SERUM exposure |cases | MEASLES | MODI-) 
OR PRO-| FIED 

POSED 

| TECTED 

Karelitz, | 4-: 4 |Pl. Ext. Nursery 11 73% 27% 

equivalent! Controls 11 73% 


present 
series 10 ee. 
AS. 


6 ee. A.S.| Nursery “17 
0 


Controls 100% 
Pl. Ext. &| Outdoor : 77% 
CS. 5-12] play 0 
Schoolroom 
= Bus, ete. 
Pl. Ext. &| Indoor play 82% 
C.S. 5-12 | Parties, ete. 0 
McGav- 2-6 |Pl Ext. | Intimate 33% 
ran contact 
1936 Casual con-| 2 60% 
tact 
Levitas Intimate d 0 
1935 contact 
Moderate 100% 
contract 


Pl. Ext.—placental extract C.8.—convalescent serum Exp.—expected 
A.S.—adult serum Obt.—obtained 


ward and exposed to a child ill with measles for four days, were each 
injected with 6 ¢.c. of immune adult serum, a dosage only sufficient for 
modification of measles, and insufficient to suppress measles entirely. 
Fourteen (82 per cent) remained free of measles, and only three de- 
veloped modified measles. Four babies who were not treated remained 
well. Seven of the fourteen treated children who remained well after 
the first exposure developed modified measles two weeks after exposure 
to the three cases of modified measles. 

In the second measles epidemie at the same nursery, eleven children 
between 9 months and 2 years of age were injected with placental 
extract on the fourth day of exposure. Six infants under 6 months and 
eleven between 1 and 2 years of age were left untreated. Three of the 
treated children developed modified measles, and three controls of the 
1- to 2-year group developed mild measles. Of the six younger than 
6 months, one child each of 2, three, and four months developed mild 
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- measles. The measles was so slight that it might easily have been re- 
garded as modified, had treatment been given. The observations made 
in this nursery, just as those in hospitals, show how difficult it would 

be to attempt to determine the efficacy of the serum or placental extract 

under such conditions except for the relative severity of the measles 
which developed among the treated and untreated children. 

In Tables I and II, I have included the published data of MeKhann 
and his co-workers** and Eley,’ as well as those of MeGavran® and 
Levitas,’ because these investigators have followed our recommendation 
to divide their cases according to the type of exposure. In the first 
report on placental extract, MeKhann and Chu treated forty hospitalized 
children prophylactically with placental extract, without a single failure. 
In a later report MeKhann and Coady state that in ninety-five hos- 
pitalized children placental extract prevented measles in 97 per cent 
and modified the measles of the remaining 3 per cent. In more recent 
publications Robinson and MeKhann and Eley referred to the difference 
in degree and intensity of exposure and in their late reports separated 
the eases accordingly. Thus they have confirmed our findings, in that 
their results varied considerably with the type of exposure. Instead 
of 97 per cent protections and 3 per cent modifications as reported 
earlier by MeKhann and Coady, Eley and MeKhann more recently re- 
ported for intimate contacts, 57.4 per cent protections, 32.2 per cent 
modifications, and 6.9 per cent failures. 


CAN RESULTS IN HOMES BE IMPROVED BY INCREASING THE SERUM DOSAGE? 


The results following the use of 8 ¢.c. of adult serum in one group 
of children and doses of 12 to 25 ¢.e. (varying with the age of the 
contact) in another (Table I), and the data of results following the 
use of serum globulins in doses equivalent to 15 to 30 ¢.c. of adult 
serum (Table ITI), indicate that under similar conditions an increasing 
per cent of protections can be obtained in home contacts by increasing 
the dosage of adult serum. Morales and Mandry’s results* with increas- 
ing doses of adult serum in home contacts are so similar to our own, 
that they lend confirmatory evidence to our findings. Park and Free- 
man’s data® show that the difference in results in hospitals and homes 
exists even when using convalescent serum. 


STUDIES OF CASUAL CONTACTS AT PLAY, IN BUSSES, SCHOOLS, 
AT PARTIES, ETC. 


In Table II are recorded results obtained with children who pre- 
sumably were infected with measles while at school, while riding in a 
bus, or playing outdoors with children who were in the prodromal stage 
of measles. In the latter group, as in the next, comprised of children 
who were supposedly exposed to measles because they attended an in- 
door party or played indoors where a playmate had prodromal symp- 
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toms of measles, I injected only modifying doses of placental extract 
or of convalescent serum, Even though smaller doses of serum were 
injected, the results were far better than expected. The percentage 
of children who did not get sick was almost the same as in the 
group of hospital ward exposures. In the first group 77 per cent 
escaped measles and 23 per cent developed modified measles, and in 
the second group 78 per cent escaped and 18 per cent developed 
modified measles. Only one child developed ordinary measles. In 
hospital exposures my results were 85 per cent protection, 11 per cent 
modification, and only 4 per cent failure. From the above reports it 
may be concluded that in the exposures of susceptible contacts under 
such conditions a relatively small percentage of the children are in- 
fected, just as in hospitals and nurseries. The results obtained under 
such conditions are, therefore, generally not comparable to those ob- 
tained after exposure for longer periods, such as those in homes. 
MeGavran’s data reproduced in Table II further corroborate the 
difference in results obtained when the contacts were intimate as com- 
pared to those which were casual. Those of Levitas show how difficult 
it is to protect children at home with small doses of placental extract. 


COMPARISON OF RESULTS IN HOMES OF GOOD AND BAD HYGIENE 


To this point the studies made in private homes have been classified 
merely as home exposures, but, as has been previously pointed out, there 
is a great difference in the conditions of exposure in homes. I have 
therefore separated the homes according to the accomplishment in iso- 
lation of the child sick with measles from his well siblings. Considering 
the factor of isolation alone, I have referred to a home of good hygiene, 
one where, at the first recognition of illness, the sick child is completely 
isolated from his well siblings, as compared with the home of poor 
hygiene where, either because of lack of facilities or because of lack 
of cooperation and understanding, the sick child and well contacts are 
permitted to mingle until the rash appears or throughout the illness. 

In the home designated as having good hygiene, exposure lasts for 
one or two days, occasionally three, whereas in the home of poor 
hygiene the exposure is usually more intimate and lasts at least until 
the rash appears on the fourth day or for the entire period during 
which the sick child is infectious. Table III consistently shows the 
greater difficulty in protecting a child of a home of poor hygiene from 
measles, regardless of whether adult serum, placental extracts, or 
globulin extracts of adult blood were used. Whereas the complete 
protection exceeded our expectations in homes of good hygiene, they 
fell short of our expectations in homes of poor hygiene. The latter 
results varied with the dosage and potency of the preparation used. 
The better the preparation, the more nearly did the results obtained 
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_approximate the expected results in homes of good hygiene. On the 
other hand, the smaller the injected dose of serum, the more striking 
was the difference in the results between homes of good and bad hygiene. 
That is especially evident when the results using 6 ¢.c. of adult serum, 
as recorded in Table III, are compared with those in which placental 
extract was injected in doses equal to 10 to 20 ¢.c. of immune adult 
blood serum, and blood serum globulin preparations given in amounts 
equivalent to 15 to 30 ¢.c. of adult blood serum. 


TABLE IIT 


HOMES OF Goop AND BAD HYGIENE 


: ace | PAY? TYPE OF PRO- MODI- 
AUTHOR | SERUM | yposuar vecrep FAILURE 
Karelitz | 2-6 25 |6 c.e. Home, 32 | 58.0% 23.0% |19.0% 
and A.S.* good hy- 
Schick giene 
Series Home, bad) 26 0 27.0% |73.0% 
1930-31 hygiene 
Hospital 48 83.0% 17.0% | 0 
1-12 2-6 | Pl. Ext. | Home, bad! 12 17.0% 17.0% |66.0% Obt. 
equiva- | hygiene 0 75.0% |25.0% Exp. 
lent 10! Home, 87 50.5% 41.5% | 8.0% Obt. 
ec. good hy- 11.5% 87.0% |11.5% Exp. 
giene 
Hospital 27 85.0% 12.0% | 3.0% Obt. 
Karelitz 100.0% Exp. 
Present | 1-10 | 2-6 |Serum Home, 10 90.0% 10.0% | 0 Obt. 
Series Glob. good hy- 50.0% | 50.0% | 0 Exp. 
1933-37 equiva- | giene 
lent to | Home, bad! 70 51.4% 44.0% | 4.6% Obt. 
15-30 e.c.| hygiene 70.0% 30.0% | 0 xp. 
1-12 | 2-6 |Com- Casual 9 |100.0% 0 0 
mercial Home 33 33.0% 22.0% (45.0% 
Glob. 
Ext. 


*See footnote at bottom of Table I. 


COMPOSITE DATA OF SECOND SERIES OF CASES 


Table IV presents composite data of our entire present series of 314 
cases. On examination of Table IV certain figures stand out prom- 
inently. These confirm the conclusions drawn from earlier studies 
when comparison was made of the results obtained in homes of different 
hygiene. These data indicate that the percentage of modifications ac- 
complished was almost the same for both groups but that the differ- 
ence occurred in the percentage of protections and failures. In the 
homes of good hygiene 54.6 per cent escaped measles, and only 42.6 
per cent remained well in homes of poor hygiene. In the homes of 
poor hygiene, 22.6 per cent developed ordinary measles against only 
7.3 per cent in the homes of good hygiene. The results in hospitals, as 
noted in our earlier studies (Table I), were much better than expected. 
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It is significant, however, that in the second series of hospitalized 
children (Table IV) only modifying doses of serum were given, yet 85 
per cent did not develop the disease. 

TABLE IV 


COMPOSITE ANALYSIS OF PRESENT SERIES OF 314 CASES 


NO MEASLES 


EXPOSURE CASES OR PROTECTED MODIFIED FAILURE 
Homes of good hygiene 97 546% 38.1% 7.3% 
Homes of bad hygiene 115 42.6% 34.8% 22.6% 
Hospital 27 85.0% 12.0% 3.0% 
Nurseries 28 78.6% 21.4% 0 
Play outdoors 13 77.0% 23.0% 0 
Play indoors 34 82.0% 15.0% 3.0% 
Combined hospital, nurs- 102 82.3% 15.7% 2.0% 


eries, play indoor and 
play outdoor groups 


The results in the play group in the hospital and in the nursery 
were so much alike that it seemed justifiable to pool those small groups 
of 27, 28, 13, and 34 cases into one of 102. If that is done, the com- 
posite results show 82.3 per cent protections, 15.7 per cent modifications, 
and 2 per cent failures. These results are very similar to those of any 
one component of this group. It seems fair to deduce from these data 
that the presumed exposures at play, in school, at parties, ete., are as 
doubtful and as variable in intensity as they are in hospital and nursery 
wards, and therefore are equally unsuited for the evaluation of a 
measles prophylactic substance. 


DISCUSSION 


A total of 583 children susceptible and exposed to measles were 
treated prophylactically with various preparations. The criteria used 
for determining dosage were the age, size, and health of the child, the 
period of exposure, and the potency of the preparation. These were 
analyzed to determine the importance of the type or the circumstances 
of the exposure, as an added criterion in the evaluation of measles 
prophylactie substances. 

The analysis of the results, as well as the confirmatory published data 
presented in the charts, shows that exposure to measles may be a 
variable quantity, and, depending on its size, a given amount of 
measles prophylactic substance may or may not be adequate. Thus 
it establishes the necessity for considering the type of exposure to 
measles in attempting to evaluate the efficacy of any preparation used 
for prophylaxis. Failure to consider this factor probably explains 
much of the diserepaney in results reported by various workers using 
similar substances. 

These observations, I believe, indicate also that one of the funda- 
mental principles of bacterial infection applies also to the virus disease 
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of measles, that is, that the dosage of bacteria (in this study of measles 
virus) with which a susceptible contact becomes infected and the number 
of times he becomes reinfected within a period of time influence the 
incidence rate of the disease. These observations also suggest very 
strongly that the nature of spread of measles is primarily by direct 
contact and to some degree via the air at a relatively short distance 
from the source of infection. 

Top,’® in an analysis of the 1935 measles epidemic in Detroit, found 
very little difference in the incidence rate of measles when the exposure 
was eight-child days or sixteen- or twenty-four-child days, that is, ex- 
posure to one child throughout the eight days of infectivity or expo- 
sure to two or three sick children simultaneously for the same eight-day 
period. Top’s conclusion was that intensity of exposure does not appre- 
ciably influence the secondary attack rate among susceptibles at risk. 
This would seem to disagree with my findings. Nevertheless, when the 
periods of exposure in Top’s cases are compared to those in my group, 
it presents an obvious explanation for this difference. I have compared 
the results in prophylactically treated children whose exposure varied 
from doubtful to exposure for a few minutes to six hours, and to ex- 
posure of one to three days, and to those exposed intimately for a 
maximum of eight-child days. I found that the ability to prevent 
measles with a given amount of serum diminished as the period of ex- 
posure became more certain or more intimate and longer. These find- 
ings, I believe, permit the inference that the incidence rate of measles 
rises with increasing intensity and duration of exposure from those 
lasting minutes or hours to those lasting four to eight days. Top’s 
finding that intensity of exposure does not appreciably influence the 
secondary attack rate of measles would seem to be correct only when 
the minimum exposure is a severe one, eight-child days. In fact, under 
such conditions Top found that the secondary attack rate was 83 per 
cent, whereas it is known that in hospitals it is usually about 25 per cent. 

The aforesaid may be elaborated upon by the following: The expo- 
sures in hospitals, nurseries, playgrounds and schools may vary from 
doubtful to intensive, but because of the low secondary attack rate they 
may be ineluded in the category, of indeterminate or mild infection. 
Exposures in homes of good hygiene may vary from a few hours to two 
or three days and might be considered moderate infection; in homes of 
bad hygiene exposure is close and repeated for four to eight days and 
may be classified as intensive or severe. An inereasing difficulty 
in preventing measles as well as an increasing secondary attack rate 
was noted as exposure increased from the indeterminate or mild to 
the moderate, to the severe type. 

It is generally accepted that the incidence rate of measles is usually 
less than 100 per cent, even with seemingly sufficient exposure. Top 
has shown that if susceptible contacts, after eight days of exposure to 
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measles, are re-exposed for an equal period, 37.5 per cent of them de- 
velop measles. If, therefore, some children who have not had measles 
require repeated infection with measles or continuous infection for a 
longer period of time before they succumb, it seems quite reasonable to 
believe, or at least to suggest, that infection acquired through casual 
contact or short period might be overcome by a larger number of 
susceptible children. On further analysis the results presented in this 
report can be interpreted in only two ways, either the larger per- 
centage of children who were exposed in hospitals, nurseries, and play 
groups did not become infected at all, or, if they did, the relatively 
small dose of infection was neutralized so that no manifestations of the 
disease appeared. Since only small doses of serum were used in these 
groups, doses which were ineffective when the exposure to measles was 
intensive, it must be coneluded that if the contacts became infected at 
all, they were able to withstand the measles virus both because of the 
small dose of the infection and because of the serum, rather than be- 
cause of the serum alone. 

Further evidence that intimacy of contact and dosage of infection 
are significant in the incidence of measles may be assumed from the 
experiences noted by various workers, among them Halliday"' and 
Debré and Joannon."* Those authors found that the incidence rate of 
measles is greater among the working classes in Glasgow and Paris, 
or in the sections of those cities where the dwellings are so constructed 
that there is closer and more frequent communication both among mem- 
bers of one family and among members of neighbors’ families. They 
also found that measles oceurs at an earlier age period (in infaney and 
in the preschool period) in a larger percentage of children living in 
more congested sections of Glasgow and Paris, whereas it is more prev- 
alent in children of school age among the better housed inhabitants 
of those cities. As further confirmation, these authors cite a greater 
mortality rate from measles among the poor, which they correctly 
ascribe to the fact that measles among the poor occurs more commonly 
during infaney and early periods of life when measles is known to be 
associated with severe complications and therefore with the highest 
mortality. These studies also indicate that distance between contacts 
and susceptibles is important or that air transmission of the virus must 
be limited. 

Added support for the viewpoint that dosage of infection with the 
measles virus is important may be drawn from knowledge about other 
infections. Powell and Clowes™ in their studies of the common cold 
found that smearing cold virus on the nasal mucosa of human adults 
only onee did not produce colds, whereas, after the applications were 
repeated several times, colds developed. 

My experience with searlet fever, mumps, and pertussis has caused 
me to believe that in these conditions, as in measles, the prophylactic 
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value of sera and the secondary attack rate are influenced by the type 
of exposure. That is, the incidence of secondary cases of these diseases 
is greater when the contact is more intimate and is lower when contact 
is casual. Second attacks of whooping cough are not rare in adult life, 
but they usually develop after intensive exposure, as for example, to 
one’s own child. 


Measles is considered to be an air-borne disease. When measles 
breaks out in a ward it is assumed, therefore, that it infects all contacts 
within the hospital ward and perhaps those beyond the room of the 
measles patient. The virus is believed to travel through open windows 
and through open doors. It has been reported that it traveled through 
a chimney flue" to infect susceptibles on an upper floor. There is suf- 
ficient evidence for the belief that measles is an air-borne disease, but, 
since the measles virus is so very vulnerable, being destroyed very 
rapidly outside the human body, it seems likely that measles will be 
transmitted through the air only as far as it is propelled by a cough or 
a sneeze, in a moist state, whether that be 12 to 30 feet in quiet at- 
mosphere or further in a room with greater air motion. Transmission 
of the virus through the air to remote distances seems very unlikely. 
This view seems to be borne out in the papers of Halliday, and Debré 
and Joannon, and I believe is also suggested in the following observa- 
tions. 

Experience has shown that in a large hospital ward when measles 
breaks out, usually only about 25 per cent of the susceptible patients 
develop measles within the next fourteen-day period. The remaining 
susceptible patients are then more likely to be infected because of the 
increase in the infectious cases. In the next fourteen-day period an- 
other group of cases develops measles. In the third fourteen-day period 
the remaining susceptibles develop the disease. Thus, an epidemic of 
measles in a ward to which no new susceptible patients are admitted 
usually runs a course of about two months, an observation made by 
Schick® and others long ago. The fact that only about 25 per cent of 
the patients of a hospital ward develop measles after the first contact 
is discovered, even though no prophylactic sera are used, is very sug- 
gestive supportive evidence that all children in the ward are not neces- 
sarily infected. This belief is further supported by the fact that, when 
measles breaks out in wards, the children nearest to the measles patient 
usually are the first and the most likely ones to develop the disease. 
It is also strengthened by the fact that in very small wards or in those 
where the children are permitted out of bed, or where there is no 
cubicle system or other form of isolation, a higher incidence rate of 
measles (more nearly like that in private homes) might and usually 
does occur. 
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Finally a report has been called to my attention by Dr. Jean Broad- 
hurst of New York Teacher’s College which bears out my findings even 
though it concerns a very small group of eases: On April 1, 1917, a child, 
D. R., arrived in a small town in New York from Ohio. There was no 
measles in this town in New York state. On April 15 she developed a 
typical measles rash. It was recalled that while on the train on April 1 
D. R. played with a child who was coughing and sneezing a great deal 
and in the prodromal stage of measles. The health officer of the town 
traced all of her contacts between April 1 and April 15. M.T. and R.P., 
children who played with D. R. on the street, did not develop measles, 
nor did A.G. and D.C. who took their meals in the same boarding 
house dining room, nor did F. A., who passed her in the street; but 
S.F.J. and A.B.J., who played with D.R. in her home repeatedly, 
developed measles on April 30, 1917. The health officer, L. W. Hubbard, 
concluded that the history of these cases was interesting because of 
the apparent necessity for rather close contact to convey the disease. 


CONCLUSIONS 


1. The measles virus, like many other infectious agents, usually in- 
fects by direct contact, the spread of the disease through the air being 
limited by several factors, of which the distance between contacts is im- 
portant, and the ease with which the virus is destroyed. 

2. The dosage of virus or the frequency of infection acquired within 
a given time or the intimacy or duration of exposure to the disease de- 
termines in large measure both the incidence rate of measles and the 
efficacy of a given dosage of any measles prophylactic measure. 

3. Hospital and institution wards are usually inadequate for the eval- 
uation of a measles prophylactic substance because of the uncertainty 
and difference of the intensity and duration of the exposure of the 
susceptible children. 

4. Exposures presumably consummated in nurseries, at school, in 
busses, in playgrounds, at parties, and at play indoors are no more 
certain than in hospitals and vary in intensity and duration, as in 
hospitals, and are, therefore, just as unreliable as hospital wards are 
for the study of measles prophylaxis. 

5. The percentage of completely protected cases in homes varies with 
the hygiene, the greater number of protections being recorded in homes 
of better hygiene or in those in which facilities make possible isolation 
of the sick child at an early stage of the disease. 

6. The percentage of complete protections in homes of poor hygiene 
inereased progressively with corresponding increase in the serum dosage 
or potency. 

7. The criteria for determination of dosage of a given preparation in 
measles prophylaxis should be modified to include the type or condi- 
tion of the exposure. 
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ATELECTASIS OF THE LUNGS IN THE NEWBORN BABY, 
RESULTING FROM LESIONS OF THE 
NERVOUS CENTERS 


Rosert Despre, JULIEN Marte, Maurice Lamy, AND DE Font-R&AULX 
Paris, FRANCE 


| ne a long time atelectasis of the lung was considered a rather fre- 
quent anatomic condition, a post-mortem finding detected in the vi- 
cinity of hematose, congestive, or emphysematous areas. A few years 
ago this lesion became included in clinical work. 

If a fairly extensive area is involved (as the pulmonary lobe or even 
the entire lung), it is fairly easy to detect the clinical and radiologic 
symptoms, the most important of which show a modification of the 
staties of the thorax, the result of the retraction of the lungs, indraw- 
ing with inereased slanting of the ribs, eardiomediastinal retraction, and 
raising of the diaphragm. 

In adults and older children atelectasis is caused in most instances by 
an obstruction or compression of the bronchial tubes. At first sight the 
mechanical theory of atelectasis seems clear and logical and appears to 
have been completely confirmed by experimental studies. Clinical 
pathology shows demonstrated eases of atelectasis to be due to the pres- 
ence of foreign bodies in the bronchi. Further, by reason of the good 
results obtained by bronchial aspiration in acute postoperative atelec- 
tasis, the lead of Chevalier Jackson is followed in detecting its causes in 
a bronchial obstruction. 

Experimental work which has been chiefly the product of American 
surgeons appears to be equally convincing. By experiments with a 
bronehial foreign body, by eauterization of the bronchial mucosa, or by 
ligature of the bronchial tubes, it is possible to produce atelectasis in the 
corresponding area of the lung. 

However, it is impossible from these facts to form the conclusion of a 
unique etiology or a general pathologie theory. It is certain that in a 
number of histories, bronchial obstruction is doubtful and even non- 
existent. It is doubtful in many eases of acute postoperative atelectasis, 
in which nothing is obtained by aspiration, but in which a spontaneous 
recovery oceurs in the course of the following days; and also it is doubt- 
ful in posthemoptoie atelectasis. 

Above all, bronchial obstruction cannot be incriminated in eases in 
which atelectasis oceurs after a subdiaphragmatice operation performed 
under local anesthesia, a thoracic traumatism (Bradford), a diaphrag- 
matie paralysis (W. Pasteur), or a lesion of the cervical medulla 
(Churehill). 
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It is in early infaney that atelectasis seems to be especially frequent 
and of particular interest. The history of the following case which re- 
lates the clinical and anatomical findings and results helps throw a light 
on the origin of atelectasis in infancy, and at the same time contributes 
to the study of this lesion. 


M. L., born Jan. 3, 1936, premature (84% months), weighed 2,350 gm. Confine- 
ment was normal, without extraction. The respiration was immediately normal. 
For a period of eight days the baby was breast fed and remained in perfect condi- 
tion. On January 10 the child began coughing and coughed slightly during the fol- 
lowing days. He had frequent hiccoughing after feedings and even during the night. 
However, he developed normally, weighing 2,530 gm. at twenty days. 

On January 24 the mother took him to a baby clinic where a mustard poultice 
and half a teaspoon of syrup containing a minute dose of morphia were prescribed. 
In the evening the mother noticed a slight cyanosis and irregular respiration. 

On January 25 at 4 A.M., she found the child looking purple, cold, and apparently 
not breathing. It was only after one-half hour of brisk rubbing that the respiration 
returned gradually. During the morning these attacks of apnea with cyanosis oc- 
curred. In the afternoon the child was admitted to the hospital, the same condition 
continuing after admission. 

On January 26 the respiration was irregular with quick breathing followed by 
short pauses; weight 2,470 gm.; no fever. Examination was negative except for a 
few telangiectases on the upper eyelid. Palpation of the cranium showed a periscis- 
sural softening and a positive Chvostek sign. The child was given ten drops of ir- 
radiated ergosterol and, by stomach tube, 5 gm. of calcium chloride. This latter 
medication was discontinued on February 4, when blood calcium was found to be 
163 mmgr. 

The condition remained stationary during the following days, the increase in 
weight being very slow. An x-ray film of the chest on January 27 showed a normal 
thoracic picture. A lumbar puncture on February 3 yielded a perfectly clear fluid 
containing 6 to 8 leucocytes per cubic centimeter and 0.40 of albumin. 

On February 2, after gavage, dyspnea with cyanosis recurred without convulsive 
movements. 

On February 6, arrhythmic respiration was more noticeable at first inspection. 
The child had periods of tachypnea during which the rate, difficult to count, ran to 
more than 150 per minute. Each inspiration was brusque and spasmodic and ac- 
companied by noticeable infrasternal and only slight suprasternal recession. These 
fits of tachypnea lasted for variable lengths of time, usually about 10 seconds. 
They both began and ended suddenly; they were separated by intervals of 4 t 5 
seconds and sometimes for as long as 30 seconds. At certain moments the respiratury 
rhythm was practically normal; the transition from one rhythm to another occurred 
without any apparent reason. 

The cough persisted with no particular characteristics. Clinical examination of 
the lungs proved negative, but radioscopy and radiography from the front and in 
profile showed the existence of an opaque focus of the right superior lobe and 
medium parahilar region; also the shadows of the heart and mediastinum were dis- 
placed to the right. 

During the following days, the condition of the child remained unchanged, the 
respiratory disturbances continuing. Each day when breathing was particularly 
difficult, the child was placed for half an hour under an artificial respirator of 
carbogene; then the rhythm became normal quickly and the child breathed normally 
and easily. The feeding was not easy; the child sucked with diffieulty, and coughing 
caused frequent vomiting. Weight remained stationary. 
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Ophthalmic examination showed normal eye grounds. On the right side there was 


a noticeable congenital peripapillary pigmentation. 

On February 11 both radioscopy and radiography showed that the opacity of the 
right lung had extended to the upper two-thirds of the hemithorax. The heart and 
the mediastinum were very much drawn to the right; the trachea was quite deviated 
towards the same side. The diaphragm was mobile but in place. There was no 
definite modification of the ribs or intercostal spaces. 

Pulmonary examination showed slight dullness of the right apex, back and front. 
On this level, there were numerous faint bullous rales. With the exception of the 
fits of apnea and cyanosis the facies of the child remained excellent; there was none 
of the painful and ‘‘pushed’’ breathing of bronchial pneumonia. There was no 


throbbing of the alae nasi, and no fever. 


Fig. 1.—February 11. Heart and mediastinum drawn to the right. The right dia- 
phragmatic cupola is raised 


An attempt at bronchoscopy was decided upon in the hope of discovering some 
foreign body or, in case of resorption of any obstacle of organic nature, to dis- 
cover any phenomenon of subsequent inflammatory edema. The operation was per- 
formed February 14 by Dr. Marcel Ombredanne. Bronchoscopy revealed a slight con- 
gested aspect of the right bronchus, Aspiration produced neither secretion nor for- 
eign body. 

On February 15 and 16 arrhythmic respiration was still as noticeable. Periods of 
apnea were disquieting by their frequency and duration, and the child had to be 
almost continuously under the influence of carbogene. He took with difficulty bottles 
of breast milk which had to be given under the respirator for fear of a fit of apnea. 
It should be noted that oxygen had practically no action on the arrhythmic respira- 
tion, and after several tries it was necessary to return to carbogene, which always 
had a regulating effect on the respiratory rhythm. 
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Physical and radiologic examination revealed no change in the lung condition. 
The film showed a typical aspect of atelectasis of the right lung. The child lost a 
little weight. 

On February 17 it was decided to perform an artificial pneumothorax on the right 
side in the hope of counteracting the cardiomediastinal displacement. The initial 
intrapleural pressure oscillated between -2 and -18 (average -10) in the respiratory 
movements of normal amplitude, but largely surpassed these limits when the respira- 
tion was amplified. An injection of about 50 ¢.c. of oxygen rapidly raised the pres- 
sure to +2 to +10 (average +6). Under the screen a small gas ball was detected on 
the extreme apex. 

Immediately after the operation symptoms of mild shock were noted, and the 
patient had to be replaced under the carbogene respirator. The rest of the day and 
night were good; respiratory rhythm seemed a little more regular; feeding was 
easier; and carbogene was only given at intervals. 

On February 18, another pleural puncture was made. During a phase of polypnea 
the manometer oscillated very faintly around -8. In deep respiration initial pressure 
was +14 to -24 (average -5). About 75 ¢.c. of air were injected rapidly without 
our being able to measure the terminal pressure. 

On February 22 a third intrapleural injection of about 75 ¢.c. of air was given, 
the average terminal pressure being +10 (0 to +20). The child was very cyanotic, 
respiration was slow, and he had to be returned rapidly to the respirator. Films 
showed complete pneumothorax of the big cavity. The superior lobe was the most 
flattened. Heart and mediastinum were almost in normal position. 

These intrapleural injections coincided with a comparative regularity of the re- 
spiratory rhythm. The mother, especially, found that the baby drank more easily. 
In fact he gained 250 gm. in weight between February 20 and 25. At the same time, 
50 gm. of glucose solution were given daily by clysis. 

After February 25 the spells of apnea became more frequent; often after taking a 
little milk with a spoon (he refused to take a bottle), the baby became cyanotic. 
Respiration stopped at times for one-half to one minute. Each spell ended with 
long and deep respiratory movements. There were no convulsions. At other periods, 
polypnea was more apparent, and there was a little throbbing of the alae nasi. 

On February 29 the film showed complete opacity of the right pulmonary field. 
The shape of the main bronchi and also some faint bronchial arborizations alone 
could be detected by transparence. The trachea, the heart, and the mediastinum 
were again markedly deviated to the right. Auscultation, which was negative after 
pneumothorax, now, after resorption of air, revealed big humid rales and an inspira- 
tory souffle. Temperature rose slightly to around 37.5 and 38° C. The weight chart 
was irregular with no increase. 

On March 2 after the child had lost 70 gm. of weight since the ‘previous day, 
it was decided to try a new insufflation of air in the hope of facilitating the inges- 
tion of food, this method having proved successful before. After an injection of 100 
c.c. of air, terminal pressure was around +5. The child, who seemed not to suffer 
from shock, was put back under the carbogene respirator. Five minutes later he 
was livid, inert, and had ceased breathing. In spite of prolonged artificial respira- 
tion and lumbar intraspinal injection of lobeline and intracardiac injection of 
adrenalin, death followed rapidly. 

At post-mortem examination on March 4 no anomaly of the thorax was found. 
After removal of the costoscapular breastplate and exposing the contents of the 
thorax, the left lung was seen to occupy the greater part of the thoracic frame. 
The right lung, quite small, was flattened and retracted. Its color, pale and whitish, 
contrasted to that of the opposite lung. There were a few hemorrhagic suffusions 
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under the pleura. The heart was horizontal in normal position. The mediastinum 
occupied a middle position, and the right hemidiaphragm did not seem raised ab- 
normally. 

The whole content of the thoracic frame was removed in one piece. The right 
lung was completely thick and stiff on pressure, excepting an anterior tongue of the 
superior and middle lobes. Cutting showed great density with no air. A portion of 
tissue removed sank immediately in water. The left lung was normal except for 
the posteroinferior portion of the inferior lobe, which was of an abnormal con- 
sistency and sank also, The bronchial ramifications starting from the trachea were 
opened methodically. Two centimeters from the right hilus, against the bronchia 
of the inferior lobe, a small nodule the size of a pea, which appeared to be a ganglion, 
was discovered, but there was no intrabronchial foreign body and no extrinsic com- 
pression. Histologic examination of the atelectatie lesions showed clearly the charac- 


Fig. 2.—February 29. Atelectasis of the right lung. Cardiomediastinal deviation to 
the right. 


teristic lesions of the lung (E. Normand): flattening of the alveolar cavities which 
had become unrecognizable, thickening of the walls with vascular distention, and 
tumescence of the large endothelial cells which were difficult to detect from other 
mononuclear elements which filled these cavities. 

The mediastinum was normal, and thymus was not enlarged. 

On opening the cranium, the cortical substance of the brain appeared normal. 
There was no trace of blood in the subarachnoidal spaces. But as the brain was 
lifted progressively from front to back and as the nerves of the base were cut, a 
large hematoma was discovered in the bulboprotuberential region. It adhered to, and 
could be removed with, the brain and was certainly of long standing, as it was already 
partially organized. It was proved to be a meningeal peribulbar median hemor- 
rhage, encircling the anterior and lateral surfaces of the bulb, overlapping on to the 
protuberance after having filled the bulboprotuberential groove, and ending on a 
level with the occipital duct. 
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Summary.—A newborn premature infant showed a respiratory syndrome begin- 
ning on the seventh day after birth with a cough and on the twenty-first day with 
a fit of apnea. 

Disturbances of the respiratory rhythm increased till they reached a very serious 
dyspnea characterized by fits of tachypnea during which the rhythm surpassed 150 
per minute. Each inspiration was brusque and spasmodic and was accompanied by 
a strong subcostal recession and only a slight substernal recession. These spells 
lasted for varying lengths of time, usually about 10 seconds. They began and ended 
suddenly. They were separated by intervals sometimes as long as one-half minute. 

X-ray findings showed atelectasis of the right lung. Attempts were made at 
bronchoscopy to clear the right bronchi and therapeutic pneumothorax to replace 
the heart and mediastinum in proper position. 


Fig. 3.—Bulboprotuberantial hemorrhage. The limits of the clot of blood are well 
defined. The clot is attached to the brain below the pia mater. It fills the anterior 
surface of the protuberance, the upper portion of the bulb and spreads over the inferior 
surface of the cerebellum. 


Finally, at the age of 59 days the child died without showing (which is to be 
carefully noted) the slightest obvious disturbance of the nerve functions or any 
symptoms of meningeal origin (the spinal fluid having kept its normal, clear aspect, 
containing no red cells). Post-mortem examination showed, on one hand, an atelec- 
tatie collapse of the whole of the right lung (except for the inferior tongue of the 
superior and middle lobes) in contrast to the normal appearance of the left lung 
(except for an atelectatic zone on the posteroinferior region of the inferior lobe) 
and, on the other hand, an absence of bronchial obstruction or compression, so that 
the cause of atelectasis would have remained unknown if the meningeal hemorrhage, 
which the plate showed to be considerable, were not present to give the necessary 
explanation. The meningeal clot was of long standing; its limits were defined under 
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the pia mater and adherent to the nerve centers at the level of the protuberance and 
the bulb, with a diffused area extending over the inferior surface of the cerebellum. 

Through this interesting history we are in possession of the following data: A 
meningeal hemorrhage of the bulboprotuberential region with no clinical findings 
but those of a progressive atelectasis of the lung, coughing, and grave disturbances 
of the respiratory mechanism, was the cause of the death of a newborn infant at the 


age of 59 days. 


These anatomical clinical findings throw light on certain eases we had 
observed formerly, but in which the mechanism appeared to us particu- 
larly obseure. We will report briefly on them, as their histories are in- 
complete. In the first of the three cases the baby died, and autopsy 
of the cranium was refused by the family. The two other patients re- 
covered without subdural puncture through the fontanel. We have no 
proof of the central origin of these two cases of atelectasis, which were 
accompanied by serious respiratory disturbances, with sudden and un- 
explainable onset. We simply report these facts to draw attention to 
them. Subdural puncture should be performed through the fontanel in 
order to find the etiology of such eases. The three histories have been 
published at length in French. 

The first ease is that of an infant, born at term after normal labor who, 
until seen in the hospital, was perfectly healthy. On the twentieth day 
cough and dyspnea appeared suddenly without any seeming cause; in 
the following days these disturbances became more intense and were ac- 
companied by suffocating spells with cyanosis. The frequency and the 
imperious and noisy form of coughing and the intensity of dyspnea were 
in vivid contrast with the good general condition and the total apyrexia. 
Roentgenograms showed the formation and the progressive extension of 
atelectasis of the right lung, which finding was confirmed by autopsy 
(complete atelectasis of the right lung, reducing it to the size of a fetal 
lung). 

The second was a definite case of atelectasis, clinically primitive, 
apyretic, entirely inexplicable in its etiology, showing only intense cough- 
ing aecentuated by feeding, in a child 5 weeks old, whose recovery was 
complete. 

The last case is particularly interesting because it reproduces the dis- 
turbanees of the respiratory rhythm noted in our principal case report. 
In a baby 13 days old, in perfect health until that day, apneic spells 
suddenly appeared, with serious disturbances of the respiratory rhythm, 
loss of consciousness, and lack of muscular resistance ; all these symptoms 
disappeared by degrees after three weeks. This alarming condition was 
accompanied by the appearance of rales on auscultation of the lung and 
some opaque zones on the film. These findings allow the diagnosis of 
atelectasis in spite of faintness of the characteristic symptoms, such as 
displacement of the mediastinum, raising of the diaphragm, and sinking 
of the intercostal spaces. 
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_ Formerly we should have classified two of these histories as ‘‘atelec- 
tasis of unknown origin in the newborn’’ (and should probably have 
incriminated, without proof, some foreign body from the alimentary 
tract), and the third case as ‘‘apneie spells in the newborn.’’ Are we not 
right in connecting all these observations and in laying stress on the in- 
teresting association of spells of apnea, serious disturbances of the re- 
spiratory rhythm, spasmodic paroxysms of coughing, and even hic- 
coughing (M. Lelong) with that of an atelectatic picture? All these de- 
tails combine to show, as we have already demonstrated in the history 
published above, that these troubles have their origin in the nerve cen- 
ters. Up to the present we had very little knowledge of the subject of 
clinically primitive pulmonary atelectasis in the very young child. How- 
ever, similar cases have been observed and, if not studied, at least men- 
tioned by various authors (Iorg, quoted by Rilliet and Barthez and more 
recently by Kundrath and by Blanco and Paperini). In spite of the 
uncertainty of the indications given, they admit the possibility of the 
connection between cerebral hemorrhage of the newborn and atelectasis. 

On the other hand, spells of apnea in the newborn, clearly described 
by Rilliet and Barthez, have since been observed by numerous authors, 
as Marfan, D’Astros, Gardére, Still, Rohmer, and Ribadeau-Dumas and 
his pupils. Ribadeau-Dumas lays stress on the frequency of meningeal 
hemorrhage. One of his histories (meningeal hemorrhage of the inferior 
vermis and the fourth ventricle) is typical, and he concludes, quoting 
Waitz, that cerebromeningeal hemorrhages should first be taken into 
consideration in cases of apneic spells in the newborn. 


In any case these observations oblige us to consider pulmonary atelee- 
tasis of the newborn or of the very young child, not as a purely local 
phenomenon, but as a sequel to a cerebral lesion or, more exactly, to a 
meningeal hemorrhage. But is it the result of a motion at a distance, 
a reflex, or does the central lesion, moved by a different mechanism, 
modify the respiratory rhythm and consequently the pulmonary ventila- 
tion? 

The point is that the lungs are not merely inactive masses with their 
motility always and exclusively actioned by the surrounding walls; on 
the contrary, they are endowed with a certain autoregulation and inde- 
pendent activity. Pulmonary atelectasis may therefore be considered 
as an active phenomenon, the result of contraction of the lung proper 
under diverse reflex influences. 

A direct explanation of this theory is not easy: certainly the richness 
of the lung in elastie fibers, shown by anatomy, proves the possibility of 
an activity proper to the lung, to be compared relatively with that of 
the bladder or the spleen. But in our ignorance of the normal and 
pathologie physiology of pulmonary innervation, there is too much 
margin for the hypothesis. 
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Research workers have seldom inquired into the nervous mechanism of 
atelectasis, previously cited by Mendelssohn. W. Pasteur attempted to 
provoke atelectasis by sectioning the phrenic nerve to prove the theory 
which made paresis of the diaphragm the principal factor of atelectasis. 
He obtained a chance result, as did Schroeder and Green and, more 
recently, Briscoe. 

This line of research was almost abandoned until the study of Fon- 
taine and Hermann on pulmonary innervation. These authors, experi- 
menting on dogs, succeeded in sectioning the extrinsie nerves of the lung 
by extirpating the star ganglion with Vieussens’ annulus and sectioning 
the vagosympathetie nerve for a length of a few centimeters. They as- 
certained that no microscopic or macroscopic alterations were present 
in the denervated lung after the operation. But chance allowed them to 
observe an instantaneous and fatal atelectasis on the operated side two 
days later. Benedetti and Lasdhy obtained negative results with the 
same operation. 

On the other hand, Pari, experimenting on a frog, obtained a perma- 
nent atelectasis by sectioning the pneumogastric nerve, and in amphibi- 
ans and cold blooded animals Carlson and Luckardt deseribe the appear- 
ance of a permanent retraction of the lung following a sectioning of the 
pneumogastrie nerve or excitation of the sympathetic nerve. 

In spite of these experimental, uncertain, partial, and, for the most 
part negative, results, the school of Bologna with Viola and Benedetti be- 
lieved that they could define the physiology of pulmonary innervation ; 
their conviction is that a disturbance of the pulmonary tonus plays an 
important part in the pathogenesis of atelectasis. Their theory is that 
the pleurointerlobulary smooth muscular system innervated by the 
sympathetie is antagonistic to the bronchial muscular system innervated 
by the parasympathetie system. 

Excitation of the vagus creates a condition of pulmonary expansion, 
a definite diastole, while excitation of the sympathetic causes contrac- 
tion capable of reaching a stage of atelectasis. They base this theory 
on a series of clinical observations of unequal values, of which the prin- 
cipal ones are thoracic dilatation and homolateral emphysema in a case 
of paralysis of the cervical sympathetic; pulmonary distention with 
bronchial spasms in conditions presenting a vagal predominance, such 
as asthma or an anaphylactic shock; and increase of atelectatie fune- 
tional disturbances after an injection of atropine. 

Onee the active retraction of the lung is admitted and considered as 
being caused by a reflex, the source of the reflex is found to vary, being 
sometimes intrapulmonary, such as atelectasis following endobronchial 
irritation or a thoracic wound. Or it may be in the vicinity, as in cases 
of postoperative atelectasis, of which the frequency after operation in the 
subdiaphragmatie region is a consequence of the quantity of nervous 
fibers spreading under the cupola and grouped in the region of the solar 
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- plexus. Or, finally, the nervous mechanism is still more evident when 
atelectasis is consecutive to a medullar or bulbar lesion in the case that 
we have reported above. 

Moreover, this nervous reflex mechanism can be understood in various 
ways. We have given weight to the active pulmonary retraction which 
seems the most obvious, but we cannot underestimate the réle of hypo- 
ventilation. This can also be the consequence of a local factor as ‘‘pro- 
longed decubitus, immobilization due to pain, diaphragmatic paralysis,”’ 
or it may depend on a central, cerebral, and especially bulbar mechanism. 
We must not forget that the infant who suffered from a peribulbar 
hemorrhage showed a respiratory arrhythmia with impressive spells of 
apnea. 

Sante was wise in laying stress on the part played by respiratory in- 
sufficiency, by functional inhibition, in causing pulmonary atelectasis. 
And lastly Binet, and Jaulmes, experimenting with the aid of a special 
technique on an isolated, rhythmically ventilated and artificially per- 
fused lung, were able to obtain at will, if not atelectasis, at least a partial 
or massive collapse by varying the intensity of pulmonary ventilation. 

In any ease it is our opinion that in the newborn or early infancy 
certain cases of atelectasis, of apnea, and of serious disturbances of the 
respiratory rhythm have been caused by a meningeal hemorrhage. It is 
well to remember that these hemorrhages, the etiology of which is ob- 
secure, are not very rare; their clinical explanation is difficult, and par- 
ticularly in hemorrhages of the eyeground, may not be forthcoming. It 
is also important to remember that the spinal fluid drawn by lumbar 
puncture may be normal, whereas the puncture of the dura mater some- 
times produces an hemorrhagic or a xanthochromie fluid (Debré and G. 
Semelaigne). This simple method is without danger and should there- 
fore be applied in all cases where either isolated disturbances of the 
respiratory rhythm are observed or when symptoms show definite or 
suspected atelectasis. 

In conelusion, the diagnosis of pulmonary atelectasis resulting from 
a nervous lesion indicates the employment of a particular therapy for 
stimulating the respiratory centers, i.e., inhalation of carbogene, the 

efficiency of which has been proved on several occasions. 


SUMMARY AND CONCLUSIONS 


1. Pulmonary atelectasis in a very young infant may he caused by 
cerebral hemorrhage. 

2. This atelectasis may be accompanied by serious disturbances of the 
respiratory rhythm, fits of apnea, phases of polypnea, Cheyne-Stokes 
respiration, and paroxysmal coughing, due to the same lesion. 

3. Meningeal hemorrhage in such cases may be latent, the spinal fluid 
remaining normal. Under such conditions, recourse should be made to 
puneture of the dura mater which may produce a tinted liquid. 


4 


218 THE JOURNAL OF PEDIATRICS 


4. The mechanism of these pulmonary atelectases in early infancy is 
obseure. There is a possibility that it may be the outcome of a distant 
activity, a reflex. The nervous lesion may also be activated by a dif- 
ferent mechanism, by modifying the respiratory rhythm, and conse- 
quently by decreasing pulmonary ventilation. 

5. Hyperpnea caused by inhalations of carbogene constitutes the most 
effective treatment in these cases of nervous reflex atelectasis without 


bronchial obliteration. 
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SERUM TREATMENT OF PNEUMONIA IN CHILDHOOD 


Rosa Lee Nemir, M.D. 
New York, N. Y. 


HE use of antipneumococeus serum in the treatment of pneumonia 
during childhood was begun at Bellevue Hospital on the Children’s 
Medical Service in January, 1932. The first eighty-two patients treated 
were reported in 1933... Following the use of Types I, XIV, VII, and 
V sera, the duration of the disease was shortened by several days, with 
dramatic precipitation of crisis in most instances. No appreciable 
effect on the low mortality rate of lobar pneumonia was demonstrated 
by the administration of antipneumococcus serum in this first group. 
It was pointed out that type XIV is the most frequent pneumococcus 
in pneumonia occurring in infants less than 2 years of age and in the 
runabout age group, and is usually associated with severe pneumonia. 


The present report comprises an additional study of sixty-nine in- 
fants and children treated with antipneumococcus serum and one hun- 
dred twenty-eight untreated patients during the period from Sept. 15, 
1933, to June 1, 1936. Cases due to Type XIV were not treated after 
April 1, 1936, as the serum was exhausted at that time. The types for 
which serum was used were I, IT, IV, V, VI, VII, IX, XIV, XVIII, 
and XIX. The present study corroborates the findings of the previous 
report regarding the effect of serum upon the severity and course of 
disease, and throws additional light on its influence on mortality rate 
and on the development of empyema. 

There are certain differences between pneumonia in adults and in 
children. It has been pointed out that the pneumococeus types asso- 
ciated with pneumonia differ. In adults Types I and II pneumococeus 
infections account for approximately one-half the cases of lobar pneu- 
monia. In children, slightly less than one-half the lobar pneumonia 
cases were associated with Types I, XIV, and VI.2. Pneumococcus II 
pheumonia is rare in patients less than 12 years old. The pediatrist 
dealing with pneumococeus pneumonia has a more complicated and 
diversified bacteriologic and, hence, clinical picture to study. 


From the Department of Pediatrics, New York University, and the Children’s 
Medical Service, Bellevue Hospital, and the Bureau of Laboratories, Department of 
Health, New York City. 
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City, and Dr. Charles Hendee Smith, director of the Children’s Medical Service, 
Bellevue Hospital and Professor of Pediatrics, New York University. The author 
wishes also to thank Dr. Julia Vinograd for her conscientious work in the bac- 
teriologic typing throughout this study. 
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In addition to the differences in bacteriology, the severity is de- 
creased and the mortality is lower in lobar pneumonia in children than 
in adults. With the same type of pneumococcus infection the severity 
of pneumonia in infants less than 2 years old occupies an intermediate 
position between the relatively milder disease found in older children 
and the severe disease with the higher death rate among adults. Car- 
diae failure, even in fatal cases, is rare in infants and children. It 
becomes apparent that the results of antipneumococcus serum therapy 
in adults cannot be directly compared with those for children and 
that a separate study may also contribute information concerning 
Types XIV and VI particularly. 


METHOD 


Choice of Material_——In this report only infants receiving antipneu- 
mococcus serum before the sixth day of disease and children treated 
before the fifth day are included in the serum group. Pneumonia in 
infants was several days longer than in older children with the same 
type of pneumococcus infection. During the last year of this study 
members of the house staff, encouraged by results of serum therapy 
in previous cases, administered serum late in the disease. These pa- 
tients have not been included in the serum study group but will be 
referred to later in the paper. No patient admitted after the fourth 
or fifth day of disease has been included in the untreated control 
group. Approximately alternate patients in whom pneumonia was diag- 
nosed early and on whom prompt bacteriologic typing was obtained re- 
ceived treatment. Some patients, mildly ill, were not diagnosed with cer- 
tainty until a roentgenogram was obtained, and this was often too late 
for serum therapy. Crisis occurred in a number of patients before the 
pneumococcus typing was obtained; these patients were added to the 
untreated control group. It is apparent that the untreated control 
group necessarily was larger than the serum-treated group and con- 
tained many more mild cases. In the last year of the study many 
mildly ill patients were deliberately not treated with serum even 
though they were seen early in the disease. These facts should be 
kept in mind in evaluating the results as they indicate that the un- 
treated patients were not as severely ill as those receiving treatment. 


Most of the patients receiving serum had lobar pneumonia; the bac- 
teriologic study of the majority of patients with bronchopneumonia 
did not reveal pneumococci for which therapeutic sera were available. 
The diagnosis of lobar pneumonia was made as previously outlined! 
on the basis of the well-known clinical picture and x-ray evidence of 
consolidation. Smith* has given the criteria for the diagnosis of the 
various types of pneumonia as used on the Children’s Medical Service 
of Bellevue Hospital, which were followed in this study. 
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Method of Typing—As soon as a diagnosis of pneumonia was sus- 
pected, a laryngeal culture was obtained by means of a long cotton 
swab‘ and was put into a tube of plasma broth. In obtaining the swab 
it is important to have the child cough several times before taking 
the swab or, in an infant, to irritate the throat several times and 
remove the tongue depressor to enable the baby to cough up mucus. 
Another cough is thus provoked, and the foamy mucus is caught on 
the Neufeld (quellung) reaction as adapted originally by Sabin™ for 
tongue depressor. 

The material so obtained was studied bacteriologically by three 
methods. 1. A blood agar streaked plate was made, using the original 
swab. 2. A mouse was injected with the inoculated plasma broth after 
incubation. Pneumococeus typing was determined both from the peri- 
toneal exudate and from the blood of the mouse’s heart by the Sabin 
slide agglutination technique.® 3. A rapid direct typing was made for 
the Neufeld (quellung) reaction as adapted originally by Sabin® for 
immediate typing of pneumococci from sputum. Centrifuged inocu- 
lated plasma broth was used for this study as described by Vinograd, 
Nemir, and Park.* 

A typing was usually obtained within eight to twenty-four hours. 
If two few pneumococci were found for typing within twelve hours, 
another swab was taken. Repeat cultures were taken from all pa- 
tients who failed to show pneumococci and from all patients having 
pneumocoeci III, VI, and XTX or any of the higher numbered types 
which are rarely seen in patients with pneumonia (XIII, XXI, XXIII, 
XXX, and XXXII). Types III, VI, and XIX were found in patients 
with pneumonia, as was verified in some cases by cultures of these 
types from pleural exudate, blood culture, spinal fluid, or post-mortem 
lung suction culture. Nevertheless, these organisms occurred so com- 
monly in healthy infants and children that repeated studies were neces- 
sary to evaluate their significance in the laryngeal culture; they might 
have been accidental pharyngeal inhabitants and not the causative 
factor of pneumonia. Andrews,® in her bacteriologic study of patients 
with pneumonia and their contacts with the Children’s Medical Serv- 
ice, Bellevue Hospital, illustrates this observation. 


SERUM ADMINISTRATION 


Concentrated refined horse sera were furnished by the Bureau of 
Laboratories of the Department of Health, New York City, by courtesy 
of the late Miss Georgia Cooper. Concentrated serum varying in 
potency from 400 to 2,000 units per cubic centimeter was used. Each 
patient before treatment received an intracutaneous injection of 0.1 
c.c. of a 1:10 dilution of the serum to be administered and also received 
one drop of this dilution in the eye. A patient with either a positive 
skin test or ophthalmic test within twenty minutes was not treated. 
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Only four patients of about seventy tested had a positive skin test, and 
none showed a positive eye test. Acetylsalicyliec acid was given to pa- 
tients with a temperature over 104° F. one-half hour before treatment — - 
to prevent excessive hyperpyrexia in the event of a thermal serum reac- 
tion. We do not recommend acetylsalicylic acid routinely for high fever 
in pneumonia. Patients were more uncomfortable during fluctuations 
of temperature. A blood culture was taken from most patients immedi- 
ately before the first treatment. 

No patient with eczema or known allergic history was treated, nor 


were the few with a positive skin test. 


The initial dose of serum (test dose for sensitivity) was never greater 
than 2 ec. for patients less than 2 years old and frequently only 1 c¢.e. 
The serum was diluted to 10 ¢.e. with normal saline solution in order 
to facilitate slow administration. The initial dose for patients more 
than 2 years old was from 2 to 4 ¢.c. diluted to 10 ¢.c. Adrenalin was 
always at hand during the injection, to be used if indicated. 


The first dose of serum was given intravenously and slowly, requir- 
ing one minute for the first cubic centimeter of the above diluted 
serum, and the entire administration consumed at least five minutes, 
as carefully timed by an assistant. Serum must be given slowly and 
should always be timed with a watch, since reactions are likely to 
follow rapid serum administration. Lord and Heffron’ described pre- 
cipitation of the serum after dilution, but we have never observed it. 
In infants the intravenous injection was best given into a scalp vein 
by a fine needle. Intravenous therapy by means of the jugular vein 


requires more handling and restraint of the baby. 


Subsequent treatments were given at four- to six-hour intervals, 
intravenously if the temperature was still high and the patient was 
still very sick, otherwise, intramuscularly (undiluted). An intramus- 
cular or intravenous injection was always given after the temperature, 
pulse, and respiration had been normal from six to eight hours. If 
this is not done, recurrence of symptoms is likely to occur. The amount 


of the subsequent dosage was dependent upon the response to the first 


injection. If definite marked improvement occurred, as was often the 


case, the same dosage was used, otherwise the initial dose was doubled. 
No more than 10 ¢.c. of serum was ever given at one time. 


A crisis was observed following only three or four injections of 
serum (12 to 20 ¢.¢., approximately 25,000 to 35,000 units) in two- 
thirds of the patients. Many of these patients showed marked im- 
provement after a single treatment. 


Regularity of treatment is very important. It seems much more 
desirable to give the same dosage in three or four injections at four- 
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~ to six- or even eight-hour intervals than to divide the amount into 
two large doses at twelve-hour periods. In this series no patient was 
treated longer than forty-eight hours. 

The total amount of serum needed depended on several factors. As 
in adults, when the blood culture is positive, more serum is required. 
The severity and duration of the disease at the time of treatment, the 
extent of pleurisy and alveolar exudate, i.e., number and extent of 
lobes involved, all influence the amount of specific antibody needed. 
Patients treated very early in the disease seemed to require less treat- 
ment. For these reasons it is difficult to formulate a rule for the 
amount of serum required. It cannot be administered with the ac- 
euracy of digitalis. Clinical judgment for each individual patient is 
always important. 

Failure to show distinct improvement after three or four injections 
in twenty hours (for Types I and XIV, certainly, and perhaps also in 
Types V and VII) should always suggest one of the following factors: 
(1) error in bacteriologic type or mixed bacteriologic infection (other 
pneumococci or streptococci) ; (2) error in clinical diagnosis; (3) pres- 

ence of some complication, e.g., empyema, otitis media, pyelitis, a 
bacteriemia, etc. One infant who was treated with Type XIV serum 
before the x-ray picture was received and failed to show improvement 
was found to have influenzal meningitis. In patients failing to respond 
to treatment, a careful examination with the aid of fluoroscopy and 
x-ray pictures (using lateral, eccentric and anteroposterior views) and 
a search for other causes of disease or complications were made. The 
laryngeal swab was repeated, blood agar streaked plates being used, 
to verify the bacteriologic diagnosis of the disease. 

Cases 1 and 2 illustrated the importance of this procedure. A com- 
parison of the results with the temperature charts of patients 3 to 12 
is interesting. 


Case 1.—J. C., a 21-month-old infant, was admitted because of high fever, chill, 
and rapid respiration of three days’ duration. Signs of consolidation were found 
over the right upper lobe, confirmed by a dense x-ray shadow. The patient was acutely 
ill on admission when a laryngeal swab was taken, and in eighteen hours pneumo- 
eoecus Type VI was cultured from the mouse’s heart’s blood and peritoneum. 
Treatment with Type VI serum was begun at once, but, as customary in Type VI 
pneumonia, another laryngeal culture was immediately taken. 

No change in the clinical picture was observed after five doses of serum (25,000 
units), two intravenously and three intramuscularly. At this time the second swab 
revealed both pneumococcus Types I and VI in the mouse’s heart’s blood and 
peritoneum. The apparent failure of serum in this patient was really a failure 
to make the correct etiological diagnosis. Pneumococeus I, if not the sole etiological 
agent, was at least the most important factor, and Type VI was either the normal 
inhabitant of the throat or only partially responsible for the pneumonia, 
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Type I pneumococeus when cultured from the swab of a patient with 
pneumonia was always etiologically related to the disease, as was often 
evidenced by cultures from other body fluids. Conversely, Type VI 
was probably an accidental inhabitant of the throat and not respon- 
sible for the lung infection in certain cases. 


Case 2.—L. O., an infant 1144 months old, was admitted on the second day of 
illness from pneumonia. For seven days the baby had ‘‘cold and a little fever’’; 
the day before admission the fever became very high. The infant was severely ill, 
and signs of right upper lobe consolidation were confirmed by x-ray pictures. The 
first laryngeal swab revealed pneumococeus Type IX from the mouse’s heart’s blood. 
Three injections of serum, two intravenously and one intramuscularly, of 15 e.c. 
(6,500 units) were given with no apparent clinical improvement. From the second 
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Chart 1.—Temperature curves of 2 patients failing to show the usual response to 
serum therapy; see text for description of cases. Both patients had unsatisfactory 
response to therapy because of error in etiological diagnosis. Serum injections are repre- 
sented by arrows; IV means intravenously ; IM, intramuscularly. 


swab only pneumocoecus Type I was cultured, and Type IX was not found either 
in the mouse or on the blood agar plate. Type IX seems to have been the throat 
inhabitant, and Type I, the cause of the pneumonia. 


The importance of attempting to evaluate the presence of the higher 
numbered types and the pneumococci commonly found in the normal 
respiratory passages is apparent in Cases 1 and 2. Repeated cultures 
are advised in all such instances, as well as in those in which response 
to serum administration is unsatisfactory. 

Serum Reactions—Immediate anaphylactic reaction was not seen 
during the three years covered by this report in the eighty-one pa- 
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tients receiving serum. One patient developed generalized urticaria 
after the first injection of 2 ¢.c. of antipneumococecus serum intra- 
venously. The preliminary ophthalmic test was negative, but by error 
an intracutaneous test was not done. 

Serum sickness was seen in two of seventy-nine patients, ten of 
whom were treated too late to be included in the study of serum 
efficacy. One case of serum sickness occurred in an infant 23 months 
of age who had received four injections, totaling 11 ¢.c. of serum. 
The second patient, a 6-year-old child, showed an accelerated reaction 
consisting of edema of the eyes and urticaria four days after treatment 
with six injections. This patient had received antipneumococcus serum 
two years previously. 

Febrile reactions following serum in the past three years were rare. 
A few patients had a rise in temperature of 2 to 3° F. with chills, 
dyspnea, and occasional cyanosis, occurring from one-half to one hour 
after the serum administration. Rapid serum injections may produce 
even earlier reactions. One of these occurred as early as twenty 
minutes after the first dose of serum. The treatment for this type of 
reaction is the same as for any hyperpyrexia. Adrenalin is not helpful. 


RESULTS 


There were 128 untreated control patients with lobar and broncho- 
pneumonia and sixty-nine who received specific antipneumococcus 
serum. Therapeutic sera for Types I, IV, V, VI, VII, IX, XIV, 
XVIII, and XIX were used. Each serum should be evaluated sepa- 
rately since the clinical picture associated with each type of pneu- 
mococcus differs in severity, complications, and response to specific 
serum. Types I, XIV, and VI were the predominant organisms asso- 
ciated with lobar pneumonia, accounting for almost half of the cases 
of lobar pneumonia in this series. As previously shown,? Type I pneu- 
mococcus was the predominant organism in the older children with 
pneumonia and Type XIV in the pneumonia of infants less than 
2 years of age. 

The distribution of the sixty serum-treated patients with lobar pneu- 
monia by age group and pneumococeus types is shown in Table I. 
The untreated control group of one hundred seventeen patients with 
lobar pneumonia included more mildly ill patients as noted previously. 
Crisis occurred in a moderate number of these patients before a bac- 
teriologie typing was obtained, so that a choice of treatment could 
not be made. 

A therapeutic agent may show its efficacy by (1) reducing the mor- 
tality rate, (2) reducing the incidence of complications, and (3) its 
effect upon the clinical course of the disease. 
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Because of the relative benignancy of lobar pneumonia in children, 
the case fatality rate can only be used as a criterion of the value of 
serum when hundreds of cases are treated. In the young infant with 
lobar pneumonia the mortality rate is higher. The failure of serum 
to show a reduction of the mortality rate in our series may be due to 


the small number of patients. 


TABLE I 


DIsTRIBUTION OF PATIENTS WitrH LoBAR PNEUMONIA BY AGE GrouP AND PNEUMO- 
coccus TYPE 
(Sept. 1, 1933, to June 1, 1936) 


SERUM-TREATED PATIENTS UNTREATED CONTROL PATIENTS 
UNDER 2 YR.| 2-12 YR. | UNDER 2 YrR.| 2-12 YR. 
< < < < 
I 3 0 0/230 1 23 8 0 0/41 7 72 
II 0 2; 0 8 10 
IV 0 | i i 1 0 2* 0 0 2 3 
VI |3 0 0/0 3 }10 0 It] 0 10 13 
VII 1 0 0/6 0 0 12 0 12 19 
IX 2¢ 1§ 1§| 2 0 1 3 
XIV 0 1/5 0 Rite 2 49 
XVIII | 0 | 1 0 0 1 0 0 0 1 
1 «6381388 O| |40 8 8 |77 10 1/117 177 


*No patients included for 1933 to 1934 or 1935 to 1936, because there were no treated 
cases, 

tThis baby at autopsy had a combination of lipoid pneumonia and broncholobular 
pneumonia. Pneumococcus VI cultures from the post-mortem lung puncture were 
made immediately after death. 

tNo patients included for 1934 to 1935 or 1935 to 1936. 

§This patient had a positive blood culture at the time of initial treatment. 


In considering the cases of pneumonia which probably do not fall 
into the group of lobar pneumonia, it may be well to mention the 
tentative classification of pneumonia we are using at present: (1) 
lobar, or pneumococcus pneumonia (alveolar or croupous pneumonia, 
ete.) ; (2) lobular pneumonia, a patchy alveolar exudate with no bron- 
chopneumonia (often due to aspiration in young infants) ; (3) broncho- 
lobular pneumonia, a combination of these two, with peribronchial 
infiltration and patchy lobular exudate. The amount of these two 
elements is extremely variable, and the disease may begin in either 
form. We believe at present that a virus may cause the peribronchial 
exudate, while the alveolar inflammatory reaction is probably due to 
pneumococcus or other bacteria. 
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_ In eases of bronchopneumonia, many of which were probably of the 
broncholobular variety, a significant reduction in the fatality rate 
apparently occurred in the serum-treated group (Table II), when bron- 
chopneumonia was associated with pneumococci for which sera were 
available. Although the number of patients in this group was small, 
the results were consistent for both periods studied. When patients 
with bronchopneumonia associated with pneumococcus XIV or I were 
treated with specific sera, they were benefited clinically and appar- 
ently sufficiently to enable more of them to recover than those in a 
similar untreated group. Even though these types of pneumococci 
may not have been the sole etiological agent of bronchopneumonia, 
they were certainly sufficiently responsible for some of the toxicity to 
warrant treatment with serum. The response to serum of patients 
with bronchopneumonia differed from that of patients with lobar 
pneumonia. There was no prompt crisis, but a loss of toxicity, a drop 
in temperature, often to normal, and a loss of respiratory difficulty 
was noticed after twenty-four hours’ treatment. These patients were 
treated arbitrarily for only forty-eight hours (about seven or eight 
injections of serum). 


TABLE IT 


MorTaLity RATE OF SERUM-TREATED AND CONTROL PATIENTS WITH BRONCHOPNEU- 
MONIA (BRONCHOLOBULAR) Types I, XIV, AND XIX 


l SERUM-TREATED CASES UNTREATED CASES 
TYPE | PATIENTS | DEATHS PATIENTS DEATHS 
Under 2 yr. I 2 0 0 0 
XIV 4 0 5 1 
XIX 2 1 5 3 
2-12 yr. XIX 1 0 1 0 
Total of all types 
Present report 9 1 11 4 
Previous report 12 6 24 17 
Grand total (1932-1936) 21 7 (33.3%) 35 21(60% ) 


The mortality rate for untreated patients with Type XIV lobar 
pneumonia was higher than for those with Type I, probably to a large 
extent because of the frequent occurrence of Type XIV infection in 
patients less than 2 years of age, a period when the disease is more 
fatal, even with the same type of pneumococcus. The serum-treated 
group was much smaller than the control untreated group, and the 
patients were more seriously ill. There were three deaths among the 
forty-three treated patients, the same mortality rate as in the un- 
treated control group. Two infants less than 1 year old died during 
serum treatment in the first year of the study; one immediately fol- 
lowing the first intravenous injection and the other immediately 
following the second intravenous administration of serum. We believe 
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the deaths were due to rapid serum administration and, therefore, 
were preventable. Both patients were acutely ill. They had negative 
skin and eye tests for horse-serum sensitivity. 

Of the forty-five patients with pneumococcus Type I lobar pneu- 
monia treated with serum during the five-year period, none died. There 
was one death among the seventy-nine untreated control patients. 

No deaths were observed in the small serum-treated group with 
Types Il, IV, V, VI, or VII and only one in the untreated series; the 
death occurred in an infant whose laryngeal swab revealed pneumo- 
coceus Type VI. At autopsy lipoid pneumonia was discovered, thus 
minimizing the etiological significance, if any, of pneumococcus VI in 


this patient. 

The frequency of empyema differed with the type of infecting pneu- 
mococcus. Type I infections, regardless of treatment, showed a high 
incidence of empyema as reported in a five-year study.” Of the 142 
patients with Type I pneumonia, regardless of treatment or time of 
admission to the hospital, 30 (21 per cent) developed empyema. In 
the present report 12.6 per cent of the 79 untreated control patients 
during the past five years had empyema. When antipneumococcus 
serum was administered early in the disease, only 1 (2.2 per cent) of 
the forty-five serum treated patients developed empyema (Table ITI). 


TABLE IIT 


INCIDENCE OF COMPLICATIONS AND MorTALITy IN Lopak PNEUMONIA PATIENTS LESS 
THAN 12 YEARS OLD 
PNeumococcus Types I, XIV, anp V 
(Jan. 1, 1932, to June 1, 1936) 


SERUM-TREATED PA- UNTREATED CONTROL PA- 
TIENTS* TIENTS 
PA- EMPYEMA PA- EMPYEMA 
TIENTS | (CASES) — TIENTS | (CASES) as 
I Present series 23 1 0 49 7 0 
Previous report 22 0 0 30 3 1 
Total 45 1 0 79 10 1 
(2.2%) (12.6%) (1.38%) 
XIV_ Present series 18 0 1 31 3 3 
Previous report 25 0 2t 34 1 2 
Total 43 0 3 65 4 5 
(7%) (6.1%) (7.7%) 
V_ Present series 3 1 0 4 0 0 
Previous report 3 0 0 6 2 0 
Total 6 1 0 10 2 0 
Grand total 94 2 3 154 16 6 
(2.1%) (3.2%) (10.4%) (3.9%) 
*Only those treated on or before the fifth day of disease in children, or the sixth 
in infants. 


tBoth deaths probably due to serum accident in the first year of study. Both 
babies had negative skin and eye test for sensitivity; one died immediately after the 
first injection and the other immediately after the second. 

Note there was no reduction in the mortality rate in the two groups, but there 
was an apparent effect on the incidence of empyema. 


| | 
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- The figures cited above for the percentage of deaths and empyema 
in the untreated control patients do not represent the true mortality 
or empyema incidence because this group excludes (1) all patients 
admitted late in the disease, who are usually extremely ill; (2) chil- 
dren dying at the time of admission; and (3) those having empyema 
when admitted. 

Patients with Type XIV pneumonia, regardless of type of therapy, 
had a much lower empyema rate than those with Type I pneumonia. 
In the previous study? only fourteen (8 per cent) of 174 patients with 
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Chart 2.—Duration of Type I pneumococcus pneumonia in 43 patients treated with 
Type I serum compared with 75 untreated patients. Seventy-six per cent of the 
patients receiving serum had a crisis on or before the fifth day of disease, and only 
11 per cent of the unireated group had such an early crisis. 


pneumococcus XIV pneumonia developed suppurative pleurisy. In the 
present study none of the 43 patients treated early with type XIV 
serum developed empyema as compared with 4 (6.1 per cent) in the 65 
untreated control patients. That late administration of serum did not 
seem to affect the incidence of empyema was readily seen in the fate 
of twelve patients treated after the fifth day of disease, six with 
Type XIV, and six with Type I. Four of each of these two groups 
developed empyema, and two of these infected with Type XIV sub- 
sequently died. However, one baby, desperately ill with Type XIV 
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bacteriemia and pneumonia, survived. One previously reported pa- 
tient with Type V pneumonia was treated late and also developed 
empyema. 

Empyema was rare in Type VI pneumonia patients even though this 
was a frequent type of pneumococcus in the pneumonia of infancy and 
early childhood. Similarly uncommon was Type VII empyema. None 
of the patients in either group of treated or untreated patients de- 
veloped empyema with Types VI or VII. 
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Day OF Crisis 
The effect of specific antipneumococeus serum upon the course of 
the disease was so dramatic and was so regularly observed following 
the administration of certain types of sera (I, XIV, VII, and V) as 
to preclude chance association. The few cases of Type II pneumonia 
which were treated showed similar results. Of the untreated control 
patients with Type I lobar pneumonia, 11 per cent had a crisis on or 
before the fifth day as compared with 76 per cent of the treated group. 
The figures illustrating the shortening of disease were equally as im- 
pressive for Type XIV pneumonia; only 16.4 per cent of the untreated 
control patients had a crisis on or before the sixth day of disease as 
compared with 73 per cent of those receiving antipneumococcus serum 
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(Charts 2 and 3). In the majority of patients within twelve to twenty- 
four hours the temperature, pulse, and respiratory rate dropped to 
normal, and signs of toxicity practically disappeared. A low-grade 
temperature occasionally persisted if another infection was present 
(e.g., otitis media, as commonly occurred in infants suffering with 
pneumonia), but the patient no longer presented the typical picture 
of pneumonia, with rapid pulse and respiration and general signs of 
toxicity. (Charts of Cases 3 through 11 illustrate the usual response 


to serum.) 
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Chart 4.—Selected temperature charts of patients with lobar pneumonia treated for 
Type I and XIV pneumonia at different ages, showing the usual prompt response to 
therapy and the number and frequency of treatment. The total dosage for cases 
given was as follows: Case 3, 12 c.c. or 9,600 units; Case 4, 11 c.c. or 33,000 units; 
Case 5, 7 c.c. or 10,500 units; Case 6, 13 c.c. or 52,000 units; Case 7, 20 c.c. or 30,000 
units; Case 8, 22 c.c. or 33,000 units. The variability in number of doses and amount 
of serum is shown, illustrating the importance of clinical judgment. 


Precipitation of crisis as described above was so irregularly observed 
after the use of serum in Type VI pneumonia that this serum cannot 
be recommended at present (Cases 12 and 13). Several explanations 
were possible: (1) This pneumococcus commonly present in normal 
individuals may not have been the etiological factor in the disease; 
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(2) the sera may not have been sufficiently potent; and (3) pneumo- 
eoceus Type VI pneumonia on the whole is so mild that shortening of 
the disease is difficult to demonstrate. We have used antipneumo- 
eoccus Type VI serum for treating three patients with meningitis and 
bacteriemia and for two others with bacteriemia alone, all of whom 
died. Undoubtedly Type VI was the etiological organism in these 
patients.* 
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Chart 5.—Selected temperature curves of patients with lobar pneumonia for Types 
Vil, V, Il, and VI. Serum injections are represented by arrows, IV means intravenously ; 
IM means intramuscularly. The amount of serum given in each case was as follows: 
Case 9, 13 c.c. or 19,500 units; Case 10, 14 c.c. or 21,000 units; Case 11, 10 c.c. or 15,000 
units; Case 12, 12 c.c. or 18,000 units; Case 13, 11 c.c. or 17,600 units. Response to 
Types VII, V, and II was comparable to that seen with Types I and XIV; on the 
other hand, Type VI did not regularly show the prompt improvement seen with these 
types. Note drop of temperature to 95.4° F. in Case 10, accompanied by cyanosis and 
symptoms of shock for twelve hours. This reaction was also seen in several other 
cases, all not treated with serum. 


COMMENT 
Both statistical evidence and clinical observations of individual cases 
in a large series of patients convince us that Types I and XIV sera 


*During 1938 one 3-month-old patient severely ill with Type VI bacteriemia was 
treated with homologous serum and recove 
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are valuable and effective aids in the treatment of pneumonia in chil- 
dren. In a smaller series Types VII, V, and II (the latter on a very 
few patients) are shown to be similarly valuable. 

Bullowa,® working also in New York City, reported his experience 
with Type XIV sera both in children and adults and showed definite 
results in the reduction of mortality, particularly in cases with bac- 
teriemia, and in shortening the course of the disease. Kereszturi and 
Hauptmann? similarly showed the value of Types I and XIV sera in 
the treatment of pneumonia in children in another section of New 
York City. 

Even though dramatic response to serum therapy may be obtained, 
other considerations are important prior to the decision to use anti- 
pneumococcus serum in children. Since the mortality rate of lobar 
pneumonia is low in children more than 2 or 3 years old, a specific 
therapeutic agent is not imperative. Although pneumococcus serum 
administration involves a minimal sensitization to horse serum,* it is 
a consideration to be kept in mind in deciding to use this type of 
treatment. Sensitization has not been demonstrable in several cases 
as shown by skin and eye tests at a later time. Two patients were 
treated a second time, one three to four weeks later, and the other one 


year later without any reaction in the first and an accelerated serum 
sickness in the second. 


Treatment of patients with serum late in the disease is probably 
useless in patients less than 12 years old since it appears to affect 
mortality only slightly and complications not at all. However, in the 
presence of a bacteriemia, even though discovered late, sera shown to 
be effective (in our experience I and XIV, certainly, and VII, V, II, 
probably) are advised. Bacteriemia, a rare complication in children, 
when present indicates very severe and overwhelming infection. Most 
workers with antipneumococeus serum have constantly emphasized 
the importance of early treatment. Cecil,° combining his cases of 
Type I pneumonia with those of Bullowa, Heffron, and Rogers, has 
recently emphasized and demonstrated in a very interesting way the 
value and importance of very early serum treatment. Cole™ has 
similarly shown the greater effectiveness of serum the earlier treat- 
ment is instituted; the mortality rate for those treated after the fifth 
day was 19.5 per cent and declined rapidly, with earlier treatment, to 
4.8 per cent for those receiving serum during the first three days of 
illness. Rosenbluth and Block™ likewise found a decline in mortality 
rate from 26 per cent in those treated from the third to the seventh 

*During the period of study here reported only horse serum was used. At present 


a limited amount of rabbit's serum, Type XIV, is being supplied through the courtesy 
of Lederle Laboratories. 
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day as compared with 5.4 per cent for those whose treatment was 
started during the first three days after the onset of pneumonia. 

Infants severely ill with Type XIV pneumococeus pneumonia should 
receive homologous serum early in the disease, since in this age group 
(less than 2 years old) the mortality rate is high. 

The use of a combined nonspecific serum (e.g., Types I and XIV, or 
I and II) in the treatment of a severely ill infant or child before 
obtaining a pneumococeus typing on the swab is not recommended. 
The frequency of the two most effective types, I and XIV, does not 
justify the procedure, particularly in view of the fact that a typing 
ean be obtained in from eight to twelve hours. Types I and XIV 
occurred in 30.5 per cent of our 1,033 patients during a five-year 
period. In patients with lobar pneumonia Type I caused 23.9 per cent 
of the cases of pneumonia in patients 2 years of age or older. In those 
less than 2 years old Type XIV was cultured from 36 per cent of the 
patients with pneumonia. Our experience has repeatedly shown that 
serum is effective only for the specific type associated with the disease. 

Although the efficacy of serum has been demonstrated previously, 
we advise its use only for those severely ill patients whose cases are 
diagnosed early, and for young infants, in whom the mortality rate 
is high. Indiscriminate utilization of serum for moderately or mildly 
ill patients is inadvisable because of the sensitization to horse serum 
and the consequent interference with subsequent therapy with the use 
of horse serum. It is urged, however, that every patient with pneu- 
monia receive a pneumocoecus typing as early as the diagnosis is made ; 
the organism often serves as a guide to the course and duration of 
disease, incidence of complications, particularly empyema, and chances 
of fatality. Also the isolation of a hemolytic streptococcus or a pneumo- 
coccus Type III may well suggest the therapeutic use of sulphanilamide. 


CONCLUSIONS 


During a five-year study from Jan. 1, 1932, to June 1, 1936, of the 
value of antipneumococcus serum in the treatment of pneumonia in 
infants and children, one hundred fifty-one patients were treated and 
compared with 253 untreated control patients. 

Type I was the predominant infecting organism in lobar pneumonia 
in patients more than 2 years old, and Type XIV the most frequent 
pneumococcus in patients less than 2 years of age. 

The mortality rate for lobar pneumonia was low in both groups, and 
in this small series the administration of serum showed no reduction. 

The incidence of empyema in patients with Types I, XIV, and V 
lobar pneumonia receiving serum early in the disease was reduced. 
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Late administration of serum in severely ill patients was obviously 
valueless in preventing or reducing the development of this complication. 


A dramatic precipitation of the crisis was observed in the majority 
of patients treated with specific antibody within twelve to eighteen 
hours after the first treatment. 
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MYOTONIA CONGENITA 
Report or A Case TREATED BY QUININE 


A. Hawke, M.D., M.R.C.P. (Lonpon) 
Toronto, Ont. 


YOTONIA congenita was first described in 1876 by Thomsen. 

About twenty cases had occurred in four generations of this 
physician’s family, and to many this condition is better known as 
Thomsen’s disease. The eti logy is unknown; it was considered at 
first to be familial, but many cases have since been recorded with a 
negative family history. The essential conditions are slow contrac- 
tions, and relaxations of the voluntary musculature. The disease has 
been investigated recently by the electromyograph, and Lindsley and 
Curnan® believe the primary factors are hyperexcitable sensory nerve 
endings in the affected muscles, producing the myotonic reaction 
through reflex activities. Kennedy and Wolf,’ on the other hand, 
believe that the site of the disease lies in the myoneural junction. Con- 
trasting myotonia with myasthenia, they consider that some abnor- 
mality in the metabolism of acetylcholine is probably the primary 
condition. 

The affected muscles usually show gross hypertrophy, and micro- 
scopically there is no evidence of fibrous or fatty infiltration. The 
diameter of the individual fibers varies from 60 to 145 microns, in 
contrast to a normal variation of from 20 to 65 microns. There is an 
associated increase in the sarcolemmal nuclei and some loss of trans- 
verse striations. 

The condition of myotonia usually appears in childhood, though in 
certain cases it may not be noticed until maturity. The characteristic 
features lie in the slow, clumsy, movements, the slow initiation of 
muscle contraction, and extremely slow relaxation. These factors are 
inereased by fatigue, cold, and hunger and are decreased by warmth 
and exercise. The myotonic patient may approach normal activity if 
the movements are repeated, as this ‘‘warming up”’ seems to abolish 
the myotonia. The degree of myotonia varies from inconvenience to 
immobilization. It may be generalized or localized and, if the latter, 
is most commonly seen in the legs. In severe myotonia the patient 
eannot run, is barely able to walk, and loses his balance easily; the 
grasp is slow and takes several seconds to relax, and mastication and 


a From Ge Department of Paediatrics, University of Toronto, and the Hospital for 
ren. 

Read at the combined meeting of the sections of Paediatrics, and Neurology and 
Psychiatry, Academy of Medicine, Toronto, Nov. 18, 1937. 
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speech may be difficult. Upon examination the myotonic muscles may 
show hypertrophy. There is no alteration in sensation or in mentality. 
The reflexes often present a peculiar phenomenon. The muscle belly 
when tapped shows a deep groove of contraction which remains for 
several seconds. Upon faradic or galvanic stimulation a tense con- 
traction of the muscle occurs, which persists several seconds longer 
than the. stimulus. 

Myotonia as a form of muscular reaction is not confined to myotonia 
econgenita. A similar condition may be seen in myotonia atrophica, 
in which the myotonia is accompanied by atrophy of the facial, sterno- 
mastoid, or quadriceps muscles, and is associated with endocrine dis- 
turbances. It has also been reported by Krabbe,! following an acute 
illness, presumably peripheral neuritis, and by Moore* following severe 
trauma. The myotonic reaction may be confused with the rigidity of 
striatal disease, and in children the condition is often mistaken for 
the early stages of pseudohypertrophic muscular dystrophy. 

Until recent years the treatment was extremely varied and had very 
little suecess. In 1936 Wolf presented a preliminary study of four 
eases treated by quinine ‘therapy’ and followed this with a further 
report in 1937.2, Smith® in 1937 reported the successful treatment of 
three siblings with quinine. The mode of action is unknown, though 


Kennedy and Wolf? believe that quinine inhibits the formation of 
acetylcholine at the myoneural junction. When given intravenously 
as the dihydrochloride, it abolishes the myotonic reaction within ten 
minutes. Oral doses of 10 grains three times daily alleviate symptoms 
in most cases. 


Case Report.—G. M., a 7-year-old boy, was brought to the outpatient neuro- 
logical clinic in May, 1937. 

As a child he had been clumsy, and at 2 years of age his parents noticed that his 
movements were stiff compared with those of his brother. This awkwardness had 
never left him but had gradually increased until he had been forced to give up many 
games. At first it seemed only the left leg was affected, but recently both arms 
and both legs showed the condition. 

The boy complained of stiffness which was worse after resting but would go 
away upon limbering up. When beginning a game he-was awkward and would 
stumble and fall since he could not maintain his balance and could be easily pushed 
over. When he ran races, his legs would drag; he would be behind at first but 
occasionally would catch up if the race was long enough. There was a definite 
difficulty in climbing stairs, which was more marked after resting. His fingers were 
stiff, and he became unable to catch a baseball. He never complained of weakness 
but maintained that his disability was due to stiffness of his limbs. 

His birth was a normal, noninstrumental delivery at full term (weight, 6% Ib.). 
He walked at 14 months of age, talked at 18 months, and at the age of 7 years was 
in the junior second class. In 1936 he had a tonsillectomy following mild attacks 
of measles and pertussis. His only sibling, . brother eight years old, has shown no 
myotonic phenomena, and there is no family history suggestive of this condition. 


| 


238 THE JOURNAL OF PEDIATRICS 


He was a well-developed, well-nourished boy with no defects except those of the 
nervous system. The cranial nerves were normal, motor power was good, but there 
was a definite slowness in movement, particularly after resting. This seemed most 
marked in both legs and in the left arm but disappeared rapidly upon exercise, when 
the movements became more normal. Definite hypertrophy was seen in the gas- 
trocnemii and glutei. Sensation was normal. The deep reflexes were present, active 
and equal, and the plantar responses flexor. When the gastroenemii, deltoids, glutei, 
or abdominal muscles were tapped, the resulting contraction lasted for several sec- 
onds. The muscular contraction to faradic current lasted 3 to 5 seconds longer than 
the stimulus. 

Blood calcium was 9.3 mg. per 100 c.c. of blood. Urinalysis and complete 
hematologic examinations were normal. A biopsy of the left gastrocnemius showed 
no evidence of fatty or fibrous infiltration. The majority of the fibers were normal 
in size, but many were larger, reaching 75 microns in diameter. These larger fibers 
were round with tense sheaths and showed an increase in the sarcolemmal nuclei. 
Seattered about were a few small foci of lymphocytic infiltration. 

In view of the history, physical examination, electrical reactions, and biopsy, 
there was no doubt about the presence of myotonia. Even in the absence of a 
positive family history it would be classed as myotonia congenita or Thomsen’s 
disease. 

The patient was given quinine sulfate, 5 grains t.i.d. with a definite improvement 
in symptoms. A severe headache and enuresis developed during the first week, and 
the quinine was stopped with a return of symptoms. Quinine was again commenced, 
and 10 grains t.i.d. gave almost complete relief. If the dosage was reduced to 15 
grains daily, some stiffness returned; at least 30 grains a day was necessary to 
produce a satisfactory result. The last dose had to be after supper in order to prevent 
stiffness upon arising. On several occasions when the quinine has run low, the 
myotonia has returned immediately. The patient, followed for nine months, has shown 
consistent relief obtained from quinine therapy. 


CONCLUSIONS 


A case of myotonia congenita in a 7-year-old boy has been reported 
and the favorable result of quinine therapy described. 
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RIPE BANANA AS A COMPLEMENTARY FEEDING IN INFANTS 
A Srupy or 444 Caszs 


JoHN Dorsry Crata, M.D. 
New York, N. Y. 


BOUT seven years ago the introduction of ripe banana as the first 
solid food for infants 6 weeks of age and older was made a 
routine practice in this hospital and has continued as such with only 
short periodie omissions to the present date. The following analytical 
study of 444 cases taken at random from the hospital records is an 
attempt to evaluate the results of this complementary feeding. 


METHOD OF PROCEDURE 


The physicians ordering the administration of ripe banana always 
specified the quantities in inches, that is, one or two inches a day, 
ete.* It is obvious that an inch of banana at the end of the ‘‘finger’’ 
will have less bulk than an inch taken from the middle of the fruit. 
Nevertheless, generally speaking, an inch of banana will yield approxi- 
mately eighteen to twenty calories in food value (18 to 20 gm. or 
0.6 to 0.7 oz.). The infants were all started with one inch of the fruit 
which was increased inch by inch according to their desire for it. 
Only ripe, mashed fruit was given, and it was fed separately from the 
milk formulas. The mode of administration was by spoon or by the 
use of a tongue depressor used in a similar manner, or the banana 
was pushed off into the mouth with a second depressor. The infants 
were not given any other solid foods, as it is practically impossible to 
ascertain the value of any single solid when more than one is being 
fed. 

In all cases in both groups orange juice was given as the antiscorbutic 
agent. Antirachitic agents of various kinds, especially cod-liver oil, 
were used in all the cases. Viosterol was not given.’* 

Table I includes the normal and underweight institutional patients 
with and without complicating illnesses. No patients with symptoms 
referable to the gastrointestinal tract are included as these are dis- 
eussed under a separate heading. 

Table II lists the complicating illnesses occurring during the period 
of observation of the Cases in Table I, Groups 2, 4, and 6. 

The average period of observation of this group of cases was from 
one to two and one-half months, fle lowest being four weeks, while 


From the New York Foundling Hospital. 
*At present banana is given in teaspoog amounts (4.7 gm. or 0.17 oz.) to facilitate 
accuracy in dosage. 
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one case was observed twenty-seven weeks (Table I, Group 6). The 
stools in all the groups numbered one to two daily and were firm and 
singularly regular. Generally speaking, the dosage was two to three 
inches of banana daily, and in each group some infants took as high 
as a whole banana daily. One 3-month-old infant (Table I, Group 3) 
weighing 9 Ib. 8 oz., took two whole bananas daily for four weeks. 
This added feeding did not cut the appetite for the regular formula. 


TaBLe II 


U respiratory infection 

ow respiratory infection with bilateral 
otitis media 

Generalized furunculosis 

Bronchitis 

Bronchopneumonia 

Upper respiratory infection with purulent 
otitis media 


; 


Pertussis : 

Varicella with bilateral purulent otitis media 

Impetigo 

Thrush with bilateral purulent otitis media 

Furuneulosis with bilateral purulent otitis 
media 


Follicular tonsillitis 
Peritonsillar abscess 
Pylorospasm 

Gonorrheal vaginitis 


The infants with no complications gained on an average more than 
those with complicating illnesses, and those underweight for age, 
gained more than those of normal weight. The more underweight the 
infant was, the higher the average gain; and those more than 15 per 
eent underweight for age (Table I, Group 5) with no complicating 
illnesses showed the highest average gain in ~weight. The average 
weight gain of the entire group of patients was low. 

In Table III all patients observed had had diarrhea or other gastro- 
intestinal upsets immediately preceding the institution of banana as 
a complementary feeding, and none had complicating illnesses. 

It is significant that none of these thirty-five patients had a recur- 
rence of the gastrointestinal symptoms on starting the solid fruit 
feeding. The weight: gain of the normal weight patients was markedly 
lower than that in the two underweight groups. 
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Bronchitis (tuberculous?) Mantoux positive E 
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GASTROINTESTINAL UPSETS AND DIARRHEA OCCURRING DURING 
THE COURSE OF COMPLEMENTARY BANANA FEEDING 


In the 444 cases reviewed, there were sixteen cases of gastrointesti- 
nal upsets and diarrheas representing an occurrence of 3.5 per cent. 
In spite of the fact that these were institutionalized patients, many 
of whom were markedly underweight and had complicating illnesses, 
this figure compares favorably with the incidence I have observed in 
two series of normal, outpatient babies without complications show- 
ing an incidence of 3 per cent® and 7 per cent,® respectively. 

Of these sixteen infants, ten had. gastrointestinal upsets, of which 
six were associated with parenteral infection, and six were cases of 
diarrhea, four of the parenteral type. The six patients with gastro- 
intestinal upsets due to parenteral infection had upper respiratory 
infections except one, who had an associated right acute otitis media. 
These patients had four or five loose, yellow, semisolid stools daily 
during the infection; all were fed powdered whole lactie acid milk, 
and banana was continued throughout. In seven to ten days the stools 
returned to normal. The average age of these infants was 2 months; 
the average weight 81% lb.; and the average amount of banana taken 
per day, two to three inches. The average age in weeks when banana 
feeding was started was 5.6, and the average weight gain was 2 oz. 
a week. 

The other four patients with gastrointestinal upsets had no com- 
plicating illness. Three were fed powdered whole lactic acid milk, 
and one, milk and dextrimaltose. These patients, after having normal 
stools, reverted to three to 5 yellow, semisolid stools daily for eight 
to ten days and returned to normal with the reduction of the carbohy- 
drate in the formula. Banana was fed throughout the period, the 
average amount taken being two to three inches daily. The average 
age of the infants was 3 months; the average weight, 9 lb.; and the 
average period of observation, eight and one-half weeks. 

Four of the six cases of diarrhea were parenteral in type, two being 
associated with upper respiratory infections, one with bronchopneu- 
monia, and one with purulent bilateral otitis media. In all cases the 
stools were watery, yellow to green in color, and five to eight a day 
in number. Banana feeding was discontinued at the onset of the 
diarrhea and started in all but one of the cases after cessation of the 
symptoms, with no recurrences. 

The other two patients with diarrhea had no associated illness but 
spontaneously had five or six yellow to green watery stools daily. 
Banana was stopped during treatment and in six and eight days, 
respectively, after diarrhea was controlled was started again with no 
recurrences. The average age of these six patients was 3.1 months 
and the average weight was 8 lb. 10 oz. The average number of weeks 
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of banana feeding before the diarrhea started was Sir and the aver- 
age amount ingested daily, two inches. 

In reviewing these cases it is apparent that the banana feeding had 
nothing to do. with the onset of diarrhea, and there were no recur- 
rences after its reinstatement in the dietary regime. In the simple 
gastrointestinal upsets banana feeding was continued throughout with 
no ill effects. 


DISCUSSION AND REVIEW OF THE LITERATURE 


As early as 1910 Pritchard advocated the addition of mashed banana 
to the milk mixtures of artificially fed infants. He began giving small 
quantities when the infant was no more than a week or 2 old. John- 
ston® and von Meysenbug® in 1927 and Scriver and Ross” in 1929 
obtained good results in feeding banana as a complementary food, the 
two latter starting it when the patient was 3 months old and the 
former at 6 weeks. Thursfield’! was enthusiastic about its use as a 
complementary food for marantie infants. These are the only other 
similar series of cases in the literature since in the others banana was 
given in addition to other solids. 

Digestibility of Banana.—Taking into consideration the extreme mal- 
nutrition of many of these patients, the fact that they were institu- 
tionalized, and the fact that the feeding was started at such a young 
average age, the low incidence of gastrointestinal upsets is sufficient 
clinical evidence of the easy digestibility of banana. Probably the 
most commonly known clinical proof of its digestibility is its ability 
to control coeliac disease dietetically. This phenomenon was first 
shown by Haas” in 1924 and since then substantiated by many 
16 Maclean and Sullivan,!* Badenoch and Morris,!* Haas,” 
and Nelson”® have offered various explanations of this observation; 
however, there is no agreement in the theories. Higgins** showed the 
diabetic child has a better tolerance for banana than for any other 
form of carbohydrate. His findings were substantiated by Herlitz?? 
and von Noorden.*8 

Amount Fed.—The average amount of banana taken by these in- 
fants was two to three inches daily. As stated before, it was not 
forced, the desire of the infant for the fruit being the guide as to the 
amount given. The smallest amount taken was one inch daily and the 
largest, two whole bananas. This was taken (Table I, Column %) by 
a 3-month-old infant weighing 9 lb. 8 oz. 

In the entire group the youngest infant fed the fruit was 33 days 
old, weighing 7 Ib., while two other babies weighing 6 lb. 8 oz. and 
6 lb. 12 oz., respectively, took it without upset following and with 
apparently perfect assimilation. 
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Weight Gain.—In order to give a fair comparison, only those babies 
who had no complicating illnesses are included in Table IV. 


TABLE IV 


AVERAGE WEIGHT GAINS OF ALL INFANTS HAV- NUMBER OF GAIN PER WEEK 
ING NO COMPLICATING ILLNESS INFANTS (0Z.) 
Infants of normal weight 62 3.6 
Infants less than 15 per cent underweight 75 3.1 
Infants more than 15 per cent underweight 41 4.2 


The largest average gains were in the infants underweight for their 
age; however, they did not approach the gains reported by Thurs- 
field™ probably because his group was small in number. The general 
averages are similar to those reported by Scriver and Ross’ in a 
smaller series of cases. 

The impression I received in summarizing the charts was that the 
average weight gain was not in keeping with the added calories in 
the form of banana in addition to the milk formula. The question 
arises: Is the carbohydrate of banana utilized in the body in the same 
manner as other carbohydrates used in modifying the milk formula? 
Thursfield,“ in a manner, recognized this discrepancy in stating that 
the good effects of added banana feeding cannot be due to the mere 
addition of carbohydrate because in one of his infants who did well, 
the total carbohydrate intake was actually diminished in substituting 
the banana sugar for another. He further suggested that the benefit 
was due not to any known peculiarity of the banana, but possibly to 
some unidentified element. A coworker investigated the point with- 
out discovering any new element. 

Stools—In these cases the majority of the stools numbered one or 
two daily, were yellow in color and firm to pasty in consistency ; how- 
ever, in the group observed following gastrointestinal disturbances, 
there were two or three stools a day of the same consistency. 

These findings generally corroborate the observations of Scriver and 
Ross.!° They found the fruit neither constipating nor laxative in 
action. 

No notes were recorded concerning the size of the stools in this 
series, although other workers® 2: 24-26 have noted an increase in the 
bulk on the introduction of banana into the child’s diet. It is obvious 
in reviewing the literature that the increase in size of the stools is 
in the children fed the largest amounts of banana. 


GASTROINTESTINAL UPSETS AND DIARRHEA 


Banana was not used therapeutically in any case of diarrhea. The 
eases in Table III are interesting because other workers have found 
the banana useful as the first solid used in a transition diet after apple 
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therapy for diarrhea cases and as a means of making the apple therapy 
diet more palatable. Utilized in the transition diet as the first solid, 
good results have been obtained by Giblin,?* Tompkins,”* and Boyd.” 
Such a result would be expected since the literature is becoming richer 
in articles showing banana alone is effective as a therapeutic agent 
in the diarrheas of childhood. Joslin,®® Brubaker,** Fanconi,®** and 
Baumann**: ** reported good results in feeding both ripe banana anda 
banana powder as a therapeutic agent in acute diarrheal disorders in 
infants. 

Scheuer* from this same institution, reporting on summer diarrheas 
in the months of July and August, 1931 to 1934, showed only one case 
of diarrhea in this period in the infants fed powdered whole lactic 
acid milk. He ascribed the cut in rate to this type of feeding, as the 
decrease in diarrhea coincided with its inclusion. Since the routine 
feeding of banana was started about the same time, it would be inter- 
esting to observe a control group on lactic acid mixtures alone to 
determine the influence of the ripe fruit in preventing diarrhea. 


SUMMARY 


Four hundred forty-four bottle-fed infants were fed ripe mashed 
banana as a complementary feeding beginning at the age of 6 weeks. 
The majority of these infants were either underweight or had com- 
plicating illnesses. Tangible, reportable evidence of the advantage of 
this complementary feeding demonstrates that (a) because of the 
banana’s digestibility, it acts as an ideal first solid to offer infants 
to make them accustomed to solid food; and also (b) when given with 
cod-liver oil increases the ease of administering the oil to small infants. 
Although it is merely clinical observation and opinion, as no eriterion 
except personal judgment is available, some at this institution share 
the belief that the turgor in the banana fed infants is better. Citing 
the small average amount of banana taken, others deny the possibility 
of affecting turgor; however, all agree on the ease of assimilation. 

Considering the large number of undernourished and sick infants 
reported, the incidence of gastrointestinal upsets is low (3.56 per 
cent), and this may be due to the fact that a little less carbohydrate 
can be used in the formula when the infant is getting a complementary 
banana feeding. 

Until a group of control infants who are not given complementary 
feeding is studied at the same time as those fed banana, these con- 
troversial opinions cannot be settled. 

A group of infants fed mashed ripe banana immediately after the 
cessation of diarrhea assimilated the fruit with ease and showed no 
recurrences. 
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CONCLUSIONS 


1. Ripe mashed banana is easily digested by infants 6 weeks of age 
or older, regardless of complicating illnesses or degree of malnutrition. 
2. Ripe mashed banana is easily assimilated as the first solid food 
given after the treatment of diarrheal disorders in infants. 
3. The effect of complementary banana feeding on the weight curve 
of infants was that of control rather than increase. 


I wish to thank Dr. John Giblin for allowing me to report these cases, many of 
which were from his service. 
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THE TREATMENT OF TUBERCULOSIS OF THE SPINE 
BY SPINAL FUSION 


Resutts 1n 309 Less THAN 10 Years or AGE 


Wa ker E. Swirt, M.D. 
New York, N. Y. 


HE familiar first aphorism of Hippocrates seems to me to be appro- 

priate as an introduction to this paper. It has been translated as 
follows: ‘‘Life is short, and the Art long; occasion is fleeting; ex- 
perience is fallacious, and decision difficult. The physician must not 
only be prepared to do what is right himself, but also to make the 
patient, the attendants, and externals cooperate.’’ 

The subject of the treatment of tuberculosis of the spine by fusion 
operation is a long and complicated one, and I am not going to enter 
into a lengthy statistical exposition. It is more to my purpose to re- 
late as plainly as I can the theoretic conception of treatment by the 
fusion operation, how it has been carried out, some of the difficulties, and 
some of the results which have been obtained. These matters have been 
the subject of observation and study by the staff of the New York 
Orthopaedic Dispensary and Hospital for the past twenty-six years, 
during which time fusion of the spine has been performed on more 
than 800 patients who had vertebral tuberculosis. As a representative 
of these men, I think I am expressing their unanimous opinion when 
I say that the fusion operation is their treatment of choice for children 
and adults who ha’e tuberculosis of the spine. 

I should like to state a few things about which I think all will agree, 
but which are most important to keep in mind when talking about what 
ean be and what has been accomplished in treating this disease. 

1. Tuberculosis of the spine is not a primary nor a solitary lesion. Its 
presence means that the patient is suffering from a serious, chronic, 

. general disease which will require all his and all his physician’s re- 
sources to keep in check. 

2. Tuberculosis of the spine is a most serious complication of the 
general disease. 

3. There is a real difference in the constitutional powers of individuals 
to overcome and control tuberculous infection and toxemia. 

4. The actual pathology of tuberculosis of the spine varies greatly 
as to location, degree, and extent. 

5. The aims of treatment of a patient with tuberculosis of the spine 
are: to assist him in obtaining a subsidence of the activity of the lesion, 


From The New York Orthopaedic Dispensary and Hospital. 
Read at the regular monthly meeting of the Orthopedic Section of the New York 
Academy of Med Oct. 15, 1937. 
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to protect him from possible deformity, to assure him that the particular 
lesion will not return to plague him, and to enable him to return to a 
relatively normal life. I might add that the more quickly and eco- 
nomically these aims can be accomplished, the better. I know it is said 
that time is the least important element, but I can never forget that, 
to an individual who has the constant threat of tuberculosis hanging over 
him, a matter of several years spent in an institution may seem and 
actually be more important than to the rest of us who fully expect to live 
out our threesecore years and ten. 

The operation of fusion for the treatment of tuberculosis of the spine 
was devised by Dr. Russell A. Hibbs with the full understanding of 
these factors. It is not, and never has been thought, a specific remedy 
for tuberculosis in the sense that diphtheria antitoxin is a specific 
remedy for diphtheria. It is thought of simply as a means of assisting 
the patient to use his own recuperative powers to the best advantage. 
It is considered the best possible means of applying the most effective 
remedy which anybody knows for tuberculosis in any part of the body, 
namely, rest. Just how or why rest makes it possible for the local 
tissues to carry out their protective functions nobody can say until 
more is known of the physical and chemical changes in the environment 
of tuberculosis and the intricate chemistry of the products of the tubercle 
bacilli themselves. But rest and the removal of trauma are accepted as 
essential for the healing of a tuberculous focus. There are three main 
factors which make it practically impossible to give complete rest to 
one or more diseased vertebrae if only simple recumbency, a brace, a 
plaster jacket, or a hyperextension frame is used. First, because with 
every act of respiration, the vertebral joints move to a certain extent, 
and this motion is transmitted to the vertebral bodies. Second, because 
contraction of the abdominal and spinal muscles transmits stress and 
motion to the area of vertebral disease. Third, because if there is any 
loss of bone substance due to the disease, all of these motions and 
stresses will become exaggerated. If, on the other hand, the posterior 
intervertebral joints and laminae are fused, the motions due to respira- 
tory and muscular contractions will be eliminated over the area fused. 
This being understood, it is apparent that the primary theoretic reason 
for performing this operation is to give the diseased part the greatest 
possible amount of rest. 

Another theoretic reason for employing fusion in this disease is to 
supply a strong bony support over the involved vertebrae, the intention 
being to lessen, if not entirely to prevent, the forward collapse of the 
bodies which have been more or less destroyed. One has only to turn 
to a study of scoliosis, in which it has been amply proved that a solid 
fusion will support the spine against severe muscle pulls and weight 
thrusts, to realize that the same thing can be applied to forward bend- 
ing of the spine. 
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The Hibbs type of fusion is the operation which has been used on all 
the patients treated at the New York Orthopaedic Hospital since 1911. 
It seems to us to give the best form of intervertebral stabilization, and 
I shall not take the time to explain the reasons for this belief nor to 
describe the technique. There are a few things to say about it, how- 
ever. The operation is not easy to do well and requires a great deal of 
attention to details. If it is done well there is relatively little difficulty 
and relatively little shock. The most important thing about spinal 
fusion, whatever the method, is that it must succeed in order to be of the 
slightest value. That the operation does not always succeed in pro- 
ducing a continuous fusion should be obvious to anyone who is familiar 
with surgical procedures and knows that none are perfect. Failure of 
fusion does oceur, and in the series of operations done at the New York 
Orthopaedic Hospital for tuberculosis of the spine a pseudarthrosis 
was found in about 10 per cent of all operations. This fact is one to be 
emphasized, not to condemn the operation, but so that anyone who doubts 
the value of fusion because of poor results which he may have seen 
should be urged to restudy the results to determine whether or not 
there was actually complete fusion present. The benefits of spinal 
fusion for tuberculosis should not be judged except in patients in whom 
a successful fusion has been obtained. It has been our experience that 
a pseudarthrosis is probably present when the clinical signs and symp- 
toms continue for a longer period than expected, when the deformity 
is found to be increasing more than is expected, and when the roentgeno- 
grams show evidence that the activity of the disease is not subsiding as is 
expected. Should these circumstances arise, a secondary operation 
should be done and a pseudarthrosis repaired if it is found, because 
it is obvious that a fusion which is incomplete at any point cannot 
perform the functions for which it was intended. 

Another essential part of the operation is that the area fused be long 
enough, and this means including two vertebrae above and two below 
those recognized as being diseased. It is our belief that many disappoint- 
ments may have oeeurred because of failure to immobilize a sufficient 
number of vertebrae. Not infrequently we have had to perform a 
secondary operation, adding one or two vertebrae above or below the 
fusion when it became evident that the original area was too short, either 
because of a mistake in identifying the vertebrae at the time of operation 
or failing to recognize the true extent of the disease. 

In any surgical procedure there is the danger of operative mortality 
and operative infection. Both of these risks can be minimized by the 
exercise of sound judgment in deciding when and on whom to operate 
and the practice of scrupulous technique in the handling of tissues as 
well as instruments. The operative mortality at the New York Ortho- 
paedie Hospital has been 1.3 per cent in the primary and secondary 
operations performed on tuberculous spines, and the percentage of in- 
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fections has been something under 1 per cent. These are real hazards, 
the importance of which must be weighed against the ultimate value 
of the procedure. 

The experience of operating upon a patient and then seeing him 
steadily lose ground owing to continuing active tuberculous disease is 
most distressing. The number of such occurrences may be decreased 
by sound medical judgment in attempting to estimate the true extent 
of the disease in each particular patient and his particular powers 
of resistance against tuberculosis, before advising surgery. It is a 
most difficult problem, but it is important to say that the presence of 
one or more other tuberculous foci in: an individual is not in itself a 
reason for deciding against a fusion operation. Frequently it has been 
noted that with the subsidence of activity of a vertebral lesion after 
a successful fusion, there has occurred improvement in other distant 
areas of disease. On the other hand, patients have been encountered 
who obtain a successful fusion and show evidence of subsiding activity 
of the spinal lesion, yet they succumb to tuberculosis. This does not 
seem to indict the spinal fusion operation but rather our ignorance of 
how to help a person whose constitutional capacity to resist tuberculosis 
is either inadequate or exhausted. 

Difficulties arising from tuberculous abscesses and sinuses as a re- 
sult of spinal disease can be troublesome, whether they were present 
before operation or appeared later. It is our expectation, based on 
many ¢linical examples, that a successful fusion will hasten the disap- 
pearance of an abscess or the healing of a sinus rather than cause them 
to appear as complications, as has been reported by some surgeons. The 
answer to this problem seems to us to be linked with the question of 
whether or not the fusion was really complete and was performed soon. 
enough. 

The fear which is often mentioned of the possible dissemination of a 
generalized tuberculous infection as a result of surgery on a spine is 
one which we believe may be discounted almost completely. Although 
a number of our patients have died of tuberculous meningitis fairly 
soon after a spinal fusion operation, it has not been possible to establish 
definitely a cause and effect relationship. On the other hand, the actual 
number of cases of meningitis has declined markedly in the period of 
years during which fusion has been used, when compared with the 
preceding period of conservative treatment. We feel that this problem 
is linked with the patient’s general resistance, the duration of the 
disease, and its extent at the time of operation rather than with the 
direct effects of the surgery. 


RESULTS 


As is only too apparent, the complexity of presenting an understand- 
able analysis of the results of operations on 800 patients is enormous, so I 
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Fig. 3. Fig. 4. 


Fig. 1.—Case 1, A. Lateral view of lesion one month before operation. Girl, 4 
years old when admitted in November, 1929, had a short history of symptoms and pre- 
sented few physical signs, but x-ray films showed an active tuberculous lesion involv- 
ing the eighth and ninth dorsal vertebral bodies. Fusion was done from the sixth 
to the eleventh dorsal vertebrae in December, 1929. She had a good convalescence, 
wore a spinal brace for three months after operation, and was allowed to be up four 
months after operation, with no signs nor symptoms. As will be noted, there was a 
rapid collapse of the diseased vertebrae while the child was in bed wearing a brace. 


(Continued on facing page) 
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shall limit myself to a group of children ten years of age or younger who 
were operated upon at.the New York Orthopaedic Hospital during the 
years 1911 to 1932. There are 309 children in this group for whom we 
have long and adequate follow-up observations. They are not a selected 
group, except as one may call the patients who come to this hospital a 
selected group, because with very few exceptions all the children who 
were seen with tuberculosis of the spine were considered to be suitable 
for this form of treatment. The exceptions were patients who were in 
such condition that no one’s surgical judgment could be stretched to the 
point of thinking them operable. Many of them had had no previous 
treatment; many of them had had varying forms of so-called conserva- 
tive treatment. All of them were considered to have active disease, 
although there was great variation in the degree of activity of the lesions. 
The operation was not necessarily denied because of the presence of 
abscess, sinus, or pulmonary lesion, but the children who had such com- 
plications or were otherwise in poor health were kept in our Country 
Branch Hospital for a period of observation until they had gained suffi- 
ciently to be able safely to undergo the operation. It has been amazing 
to observe how well children of all ages withstand a spinal fusion 
operation and how relatively little postoperative shock is suffered. Two 
or three weeks after operation the children were sent back to the Country 
Branch Hospital, where they continued their convalescence in the best 
environment which we have been able to supply. 

The observations made on these children during their convalescence 
and long follow-up periods have been extremely interesting and form the 
basis for our continued enthusiasm for spinal fusion. 

As a result of examinations made when secondary operations have been 
performed, it is known that a successful spinal fusion will be firm 
enough to arrest respiratory motion in the diseased area by the third 
or fourth week after operation. Therefore, the benefits of complete rest 
will begin at this very early date in the course of treatment. 

Roentgenographiec evidence of subsidence of activity of the disease in 
the bone and soft tissues may be seen as early as the second month. It 
depends entirely upon the degree cf activity and the extent of the 
original lesion, the more virulent infections taking longer periods of 
time, but it has been our experience that fusion definitely turns the 
tide in favor of repair at a very early date. 


Compare the preoperative film A and film B made four months after operation. 
Today such a child would be given a longer period of recumbency. However, she has 
continued in excellent health, is now 12 years old, has grown well, and shows no 
apparent handicap. 

Fig. 2.—Case 1, B. Lateral view of lesion four months after operation. There 
has been a collapse of the involved vertebral bodies, but the activity of the lesion 
appears to be subsiding. 

Fig. 3.—Casz 1, C. Lateral view of lesion ten months after operation. No further 
increase in deformity, and the diseased vertebral bodies appear to be fusing with the 
activity of the lesion subsided. 

Fig. 4.—Case 1, D. Lateral view of lesion six years after operation. It shows no 
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A kyphos may remain at its preoperative position, but usually there 
will be some increase of the angulation. This again will depend on the 
character of the individual lesion and on the fact that active disease 
does continue for a short time. During this period there may be ab- 
sorption of bone and consequent slight increase of deformity. The 
fusion mass will take several months to reach a state of maturity such 
that it will resist the tendency to deformity, and it cannot be depended 
upon to hold apart a gap in the vertebral bodies. However, as the 
activity of the disease tends to diminish quickly, it has been our ex- 
perience that after fusion there is definitely less loss of bone substance 
and hence less kyphos increase than would be the case without opera- 


Fig. 5. Fig. 6. Fig. 7. 


Fig. 5.—Case 1, B. Anteroposterior view of lesion one month before operation. It 
shows an abscess around the diseased vertebrae. 

Fig. 6.—Case 1, F. Anteroposterior view of lesion four months after iin, 
It shows almost complete disappearance of the abscess, indicating subsidence of 
activity of the lesion. : 

Fig. 7.—Case 1, G. Anteroposterior view of lesion ten months after operation. It 
shows complete disappearance of the abscess and firm fusion. 


tion. Once repair is established and the vertebral bodies are in contact 
or close to contact, the fusion will prevent further increase of de- 
formity. 

Soft tissue abscesses around the lesion will sometimes tend to increase 
in size for a time, but often they will be found to be decreasing at a 
time coincident with the roentgenographic evidence of subsiding activity 
in the vertebrae. It has been our experience that fusion has a very 
definite tendency to hasten the disappearance of abscesses and thereby 
adds a factor of tremendous importance to the well-being of the patient. 
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Fig. 8.—Case 2. Boy, 3 years and 3 months old when admitted in April, 1925, 
had symptoms and s for six months with no treatment. Fair condition. Small 
insert on right shows at that time a double tuberculous lesion, ninth to tenth dorsal 
and second to third lumbar. Fusion was done in two stages in April and June, 1925, 
from sixth dorsal to fourth lumbar. A brace was worn for three months after opera- 
tions, and the child was ambulatory six months after operations. The film on the 
left was made twelve and one-half years after operations. Comparison with the 
original film shows both lesions apparently cured, excellent growth of the vertebrae, 
and little deformity. The child has developed normally, is very active, and has no 
apparent handicap. He is 64 inches tall, the spine having grown approximately ary 
inches. The two reproductions are on the same scale. 
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Within four to six months after fusion the child should show un- 
mistakable evidences of repair and subsidence of activity of the disease, 
with the fusion of sufficient strength so that he may become ambulatory. 
In another few months of observation, the changes initiated by the 
fusion progress steadily toward healing, and, on the average, the patient 
will be able to go home safely after a total of ten to twelve months in 
the hospital. 

I have just described the course of a child who obtains a primary solid 
fusion and who was in reasonably good condition and had a satisfactory 
resistance to tuberculosis. In the group of 309 children, this course was 
followed by approximately 45 per cent of the 74 per cent who obtained 
good results and is intended to show the result of spinal fusion at its 
best. It shows a child returned to a relatively normal life after only 
ten months of hospital treatment. It is a course which may seem in- 
conceivable to anyone who has not actually seen it happen, and yet I 
repeat it was the course followed by approximately 45 per cent of this 
group of children. 

Obviously many children do not follow this extraordinary course 
and will be delayed in their healing because of pseudarthrosis requiring 
a second operation, or because of having had very extensive disease, or 
because they took longer to build up resistance to the general toxemia 
of tuberculosis. Of this group many will eventually be classed with 
the good results, and I may say that their average stay in the hospital is 
two years and two months. 

Other children will not do well at all and will continue a downhill 
course in spite of what we may do. Some will develop paraplegia and a 
certain number will die, usually of some form of tuberculous disease. 
These delayed and poor results are not minimized in any way, but I am 
not going to make an analysis of them now for fear that the actual 
proved benefits of a successful fusion will be overlooked. 

Table I gives the final results which have been obtained by the 
fusion operation in 309 children less than 10 years old. 
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CONCLUSION 


Three hundred and nine children less than 10 years of age who had 
active tuberculosis of the spine have been treated by spinal fusion, and 
74 per cent of them have had good results. By a good result we 
mean that to all intents and purposes the child is well, leading an active 
normal life for his age, and is without danger of return of the disease 
at the original area. There are no symptoms or physical signs referable 
to the spine other than the deformity and limitation of motion which 
may be present. Furthermore, roentgenograms show a completely sub- 
sided lesion with a progressive tendency to show healthier texture in the 
soft tissue and bone, whether or not there is complete bony union of the 
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vertebral bodies. We believe that the activity in these lesions will 
not recur. A time will come when the site of the former lesion can be 
called healthy if examined roentgenographically. It is at this point 
that one seems justified in saying that this particular tuberculous lesion 
is cured in the sense that it will not recur. The patient is not necessarily 
freed of other tuberculous foci, but the local spinal lesion may properly 
be said to be cured. It is not denied that a recurrence may conceivably 
happen in a rare instance, but we do not expect it, and not one has been 
met with in our experience after this roentgenographic appearance of 
health has been obtained. The longest follow-up periods for this ob- 
servation are twenty years. It is our belief that this status is the ex- 
pected result after fusion but is almost unknown after so-called conserva- 
tive treatment. 


Taste I 


RESULTs OF SPINAL FUSION OPERATION ON 309 CHILDREN LESS THAN 10 YEARS OLD 
(1911 To 1932) 


Average stay in bed, all patients 8 months 

Average stay in hospital, all patients 2 years 

Average stay in bed if normal fusion, no complications 4 to 6 months 
Average stay in hospital if normal fusion, no complications 10 months 
Average stay in hospital with pseudarthrosis 2 years, 2 months 
Average stay in hospital with delayed union 2 years, 4 months 


Good result: 74 per cent Dead: 15 per cent 
Poor result: 11 per cent Operative mortality: 0.64 per cent 
Pseudarthrosis: 15 per cent 


Approximately 45 per cent of the children with good results have fol- 
lowed an optimum course after fusion and completed their hospitaliza- 
tion and need for support in ten months. It is our belief that this course 
may be expected in a child with tuberculosis of the spine if treated by a 
successful fusion operation early in the course of the disease but that it 
eannot possibly be anticipated with so-called conservative treatment. 
As the time comes when tuberculosis of the spine is recognized and 
attacked earlier, more and more children will be found in this present 
fortunate group of 45 per cent. 

For many years the medical profession has accepted and followed 
the teaching that tuberculosis of the spine will go through a certain cycle 
in its evolution toward healing and that nothing ean be done to change 
or hasten this-cycle after one has put the patient at rest, exposed him to 
sunshine, and given him good food. It should now be evident that 
something else can be done. Whether the patient with tuberculosis 
of the spine is a child or an adult, the spinal fusion operation does 
change the cycle, not only hastening the expected repair, but also result- 
ing in a more complete and permanent healing. 
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American Academy of Pediatrics 


Proceedings 


EIGHTH ANNUAL MEETING OF THE AMERICAN ACADEMY 
OF PEDIATRICS 


Hore. Det Monte, Det Monte, Cauir. 
JuNE 9, 10, AND 11, 1938 


General Meeting 

The general meeting of the American Academy of Pediatrics was held at Hotel 
Del Monte, Del Monte, Calif., on Saturday morning, June 11, 1938, at 9:45 a.m. 
President Philip Van Ingen presided. 

While the membership stood in silence, the secretary read the list of those mem- 
bers who had been lost through death, during the past year: 

Dr. Barnet E. Bonar, Salt Lake City, Utah. 

Dr. W. O. Colburn, Lincoln, Neb. 

Dr. Sylvan D. Lazarus, Brooklyn, N. Y. 

Dr. Gustave Lippman, St. Louis, Mo. 

Dr. Louis C. Schroeder, New York, N. Y. 

Emeritus Fellow 
Dr. LaFayette B. Mendel, New Haven, Conn. 


Report of the Treasurer 
STATEMENT OF RECEIPTS AND DISBURSEMENTS 
June 1, 1937, to June 30, 1938 (13 Months) 


Balance, June 1, 1937 ~.-.--------- $ 6,267.05 
Transferred from Savings Account (For Bonds— 
see below) =e $ 2,000.00 


Receipts: 
$23,402.10 
Exhibits ............. 3,410.00 
Interest on Bonds --. 355.00 
Council for Pediatric Research ~..-.-..--.~.-- 500.00 
Report of Committee on Immunization Pro- 
33.80 $27,700.90 $29,700.90 


$35,967.95 
Disbursements: 
Office 
Salaries 
Secretary .---- $5,400.00 
Stenographer 1,950.00 
Office ~~. 455.00 $ 7,805.00 
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Rent 
Subscriptions 
Annual Meeting, 1937 ~~. 

1938 3,620.39 

Balance on Bonds -.. 2,985.51* 
Executive Board Meeting 3 947.83 
Travelling Expense 574.23 
Printing - 757.52 
Postage 639.04 
Office Supplies 135.97 
Treasurer’s Bond 62.50 
Certificates 44.80 
Telephone and Telegrams 50.19 
Exchange on checks 56.83 
2.01 

Refunds (Initiation Fees) 270.00 
Miscellaneous 


Amounts Brought Forward 
Receipts ~$35,967.95 
Disbursements $27,461.60 


Mississippi 
North Carolina 
Oklahoma 


Illinois 
Michigan 
Ohio 
Wisconsin " $ 297.25 


*Purchased: $5,000 City of Chicago Municipal T. B. Sanitarium TAW 
2.375 per cent 1937 Levy $5,030.46 
Matured: $2,000 City of Evansville 4.75 per cent 2,044.95 


‘Balance $2,985.51 
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$27,461.60 
Regional Expense: 
State Expense: 
Region I 
Region II ind 

Tennessee ..........-...-.-.-.... 40.00 $ 154.32 be” 

Region III. 
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Committees: 


Mental Hygiene 
Immunization Procedures 
Nonmedical Groups 
Age Limit of Pediatries ~~ 
Child Health Relations 

School Health 
Contact Infections — J $ 511.08 $29,779.30 


Balance, June 30, 1938 - $ 6,188.65 
Audited and found correct. 


Clifford G. Grulee 
Treasurer. 


Report of the Executive Board 


The Report of the Executive Board was given by Dr. Henry F. Helmholz. Each 
item was discussed as read. 
The following applications for membership were approved : 


Region I 
. William Leslie Bradford, Rochester, N. Y. 
. Louis Fischer, New York, N. Y. 
. John P. Hubbard, Boston, Mass. 
. Hugh Francis Leahy, Albany, N. Y. 
. Edith M. Lincoln, New York, N. Y. 
. Claire Cutten Manwell, Northampton, Mass. 
. John Jacob Slavens, Toronto, Ont., Canada. 
. Pearl Summerfeldt, Toronto, Ont., Canada. 


Region II 
. William H. Bradford, Dallas, Texas. 


Region III 
. Julian D. Boyd, Iowa City, Iowa. 
. Jeannette Hork, Chicago, Ill. 
. Kenneth B. McDonough, Madison, Wis. 
. James D. McKinney, Champaign, Ill. 
Wilfred 8. Nolting, Detroit, Mich. 


Region IV 
. Carl G. Ashley, Portland, Ore. 
. Harry F. Dietrich, Beverly Hills, Calif. 
. Harry H. Horwitz, Oakland, Calif. 
. Donald C. Shelby, Los Angeles, Calif. 
. Brick Pomeroy Storts, Tucson, Ariz. 
. Maurice L. Blatt (Chicago, Ill.) presented the advantages of Chicago as a 
meeting place. 
The recommendation of the Executive Board that the next meeting be held in 
Cincinnati in the fall of 1939 was approved. 
The appointment of Dr. Harold C. Stuart of Boston, Massachusetts, as a member 
of the American Board of Pediatrics was unanimously approved. 


Region IV 
Washington 13.33 $ 557.22 
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Discussion of the Report of the Committee on Contact Infections 


The report of the Committee on Contact Infections was read by Dr. Fairfax 
Hall of New Rochelle, N. Y. 

Since pediatricians have always shown themselves willing and anxious to take 
au active part in every program designed to benefit the health of the community and 
the health of their patients, we hope this program will have your support. 

It is an obvious fact that for a child to be in close contact with a person 
having an unrecognized communicable disease is a potential source of infection for 
that child. The adult persons with whom children are most closely associated are 
parents, other members of the family, school teachers, and domestic employees. Al- 
though parents are in the most intimate contact with their children, the employees 
in a home are the persons about whom the least is known from a health standpoint. 
It is essential, therefore, when houseworkers are engaged to help with the care of 
children, that they be free from transmissible infections. 

The diseases not infrequently transmitted to children by adults in their environ- 
ment are tuberculosis, syphilis, gonorrhea, typhoid by carriers, respiratory and skin 
diseases. The disease of greatest danger to children from this source is tuberculosis. 
A ease of open pulmonary tuberculosis in a home, without proper control, will 
eventually infect every child there. 

It is against this disease that the greatest amount of protection can be afforded 
children by a proper physical examination of the adults to whom they are exposed. 
Since an x-ray examination of the lungs will detect the presence of any significant 
existing pulmonary tuberculosis, even in an uninfectious stage, it is essential that 
this should be a routine procedure in the examination of adults for the protection 
of children. 

It is extremely important that parents have no infectious diseases, not only for 
their own sakes, but for that of their children. Moreover, in order to obtain the 
cooperation of a domestic worker in having a medical examination, it is always 
desirable that the employers should have had similar examinations themselves and 
hold certificates from the family physician, so stating. It is often necessary for this 
example to be set and used as an argument, in order to persuade some domestics 
to be examined. Their resistance to having health examinations is often very hard 
to overcome. 

If any great number of adults are to provide themselves with periodic health 
examinations or if servants are to be willing to do so at the request of their em- 
ployers, a great deal of effort must be put forth. An intensive campaign of educa- 
tion is necessary. The employers of domestic workers must learn to be discriminating 
in regard to the health of servants they engage to assist in the care of their children. 
Publicity must be sufficient to reach the domestic class in order to overcome prejudice, 
on their part, against being examined and obtaining health cards. Domestic workers 
must be shown that the advantages gained by periodic .examinations will be not 
of health value alone, but economic as well, and that they will enable them to secure 
better positions with higher wages. 

Public opinion must be created to make health references as commonly asked 
for, and furnished, as are character references. Pediatricians know the need for 
this, and the Academy of Pediatrics is in a position to be a great influence towards 
its accomplishment. 

Much headway has been made with such a campaign in Knoxville, Tenn. (Dr. 
Oliver Hill of this Committee). In that city during the past year, twelve patients 
with active tuberculosis, many syphilitics, and five typhoid carriers were found by 
routine examination of domestics. 
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In Newark, N. J., domestic servant health cards have been required by local 
statute for several years. In the state of North Carolina and other parts of the 
South this matter has been given serious attention. 

In Westchester County, New York, experience with a program designed to make 
sure of the good health of adults in contact with children has been very encouraging. 
It has been favorably received by doctors and by the parents who employ servants 
to assist in the care of their children, but not so favorably received by some of the 
servants. 

When this idea was approached on the voluntary basis, many of the influential 
women’s organizations, parent-teachers’ associations, men’s service clubs, and the 
public health societies joined actively in the publicity and educational campaign. 
The Metropolitan Life Insurance Company has offered to aid the campaign among 
its policy holders ir. the county. , 

The Westchester County Medical Society has sponsored the medical aspects of the 
program by arranging a standardized examination form to be used for adults in 
contact with children. The members of the Society have been asked to make this 
examination at a low fee. The blood Wassermann tests are done by the state lab- 
oratory, free of charge. Most important of all, the radiologists have agreed to take 
a single film exposure of the chest for $3.00. (The total cost of financing is $1.00 
a month.) 

We feel that a plan similar to this, modified to meet local conditions, can be put 
into operation in any part of the country. In order to bring this about the backing 
of those interested in child health, particularly the backing of pediatricians, is re- 
quired. 

The Committee makes the following recommendations to the Academy of Pedi- 
atrics: 

1. That the attention of the members of the Academy be called to the advisability 
of recommending thorough periodic physical examinations for all adults in close 
contact with children. 

2. That parents be influenced to have such examinations as an example to their em- 
ployees. 

3. That pediatricians, themselves, should have physical examinations, in order to set 
a proper example and to show that they “believe in what they advise. 

4. That the x-ray examination of the lungs of teachers and other school employees 
be encouraged (as in Minneapolis, where eight active cases of tuberculosis were 
found in the schools). 

5. That steps be taken to initiate a campaign for the education of the public re- 
garding the need for and value of periodic health examinations of adults in con- 
tact with children; that publie opinion thereby be developed to the point where 
it becomes customary for domestic workers to hold medical cards as health ref- 
erences because they have undergone the necessary physical examination. 

6. That the cooperation of employment agencies be secured to encourage domestics 
who work in families with children to obtain ‘‘health cards.’’ 

7. That the assistance of organizations interested in child health be enlisted in as 
many communities as possible throughout the country to aid in this campaign. 

8. That nationwide cooperation of local and county medical societies be secured to 
adopt a standardized form of examination which will detect evidence of com- 
municable disease in adults contacting children. (An x-ray examination of the 
lungs is requisite.) The charge for these examinations must not be in excess of 
the ability of all to pay. 

9. It is further recommended that subcommittees be appointed in. each regional 

district and each state to carry on this work in their localities. 
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‘DR. HENRY F. HELMHOLZ (Rocuester, Mivn.).—I do not believe we should 
pass this by without some discussion. I know the importance of this from the 
tubercular infection in the family of one of my conferees in Rochester, where un- 
quéstionably the infection occurred through one of their employees. It occurs all 
the time-and yet we just haven’t done anything about it. 

This committee has presented something that we can definitely take with us and 
put into practice, and I know of nothing that has come up in the Academy that calls 
for such definite action on the part of each and every one of us as this problem. 
Here is a question that concerns all patients directly. 

We do not need anything from the report of the Academy. We can start in, each 
one of us, in our community. I think the headline in the San Francisco newspapers 
this morning about the dangers of contact infection is a step in the right direction. 
‘When we go home we can see that it is published in our own local newspapers. I 
do not think that there will be any trouble in our getting all the organizations in- 
terested, such as the women’s clubs, for we have one or two examples in every city 
that can show the importance of this kind of work. I have not seen anything re- 
cently that is such a direct challenge for each and every one. 


DR. CLIFFORD D. SWEET (Oak anp, CA.ir.).—I am on a special committee 
which, with the Chamber of Commerce, is working along this line. I would like 
to include, however, a health card for the grandparents. 

Frequently we find an elderly person infecting other members of the family. I 
have found a practical way of overcoming this in my own practice. Tuberculosis 
tests are made for the children, and when a child 6, 8, or 10 years old shows positive 
tuberculosis, I tell the patients that this is not necessarily a danger signal, but it 
does mean one thing, that we must investigate that child’s environment and find 
out whether or not he is in contact with anyone wtih active tuberculosis. That is a 
distinct lever in getting everyone in the family examined. 

These tests keep one informed as to whether or not the child is infected and 
examination of the family, or every one with whom the child is in contact, leads 
sometimes to the source of infection. 


DR. ANDREW J. THORNTON (San Diego, Cauir.).—All the school children 
in San Diego have an examinatign every year, including a Wassermann test for 


$1.50. Au 


PRESIDENT VAN INGEN.—The Committee is emphasizing that this really be 
one of the activities of the Academy, and that means it is another job for our state 
chairmen. After all, it is a state program and it is up to the regional chairmen to 
encourage our state chairmen to organize in their own state a campaign of this sort. 
It will be interesting to see, if we decide to do it, what we accomplish before our 
next meeting. 


DR. ELMER W. BARRON (Boston, Mass.).—Would it not be more acceptable 
for the Academy to go on record as approving these procedures in making it more 
effective for us so that when we try to organize these efforts, we can say this is ap- 
proved by the National Association? Rather than merely accepting the report, would 
it not be better that we go on record as approving such a procedure? 


PRESIDENT VAN INGEN.—It would seem that is cumbersome. We accepted 
the recommendations and those r dations are a part of that report; that is 
what we are accepting as one of our obligations. 


DR. EDWIN G. SCHWARTZ (Fort Wortu, Texas).—I felt that this was one 
of the most pertinent things I could see in these reports. Naturally, the country 
has been publicized during the last few months on the syphilis campaign, and I 
think this would follow up at a pertinent time. I do not think any part of the 
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country has not been publicized and been informed on the syphilis campaign and 1 
believe it is most important for this to follow it up. 

There is a question in my mind as to the means of following it out, and I believe 
the state chairmen can appoint committees throughout the states. I feel also that 
it is a campaign where no one could accuse the pediatrician of having any ulterior 
motives, and, frankly, this campaign is such that it could and would be carried out 
by other clubs. It is also an effort where the general practitioners would not feel 
that we were crossing them, but rather that we were boosting their type of work. 


DR. HAROLD H. MITCHELL (Asrort4, N. Y.).—Nothing has been said 
about the possibilities of getting the public health, the educational, and the tubereu- 
losis associations to back this. I think the action and leadership on the part of 
the Academy is going to be a great stimulus, and undoubtedly these other organiza- 
tions are going to stand behind us. 


PRESIDENT VAN INGEN.—Evidently there is not going to be any trouble in 
arousing interest on the part of the tuberculosis associations throughout the country. 


DR. FAIRFAX HALL (New Rocue.ie, N. Y.).—I would like to speak on the 
question of classing this as ‘‘food-handling associations.’’ The public health au- 
thorities do not favor routine food-handling organizations. What one gets from 
food-handling is typhoid, and typhoid carriers are very hard to detect. If this is 
put in the public health associations’ hands, examinations are not certain. They do 
not include x-ray examinations. I have no doubt but that means a great many of 
eases of tuberculosis, at least, the latent cases. If this thing can be done through 
organized medicine and county medical societies and kept in the hands of the local 
practitioner, I believe it is going to be more practical. 

DR. WILLIAM WESTON (Cotumsia, 8. C.).—I will amend my own motion 
that it be the sense of this meeting that the state chairmen be instructed to make 
this an integral part of their public health program and to promote it in their 
several states. 

When the amendment te the motion was accepted by the member seconding it, the 
following discussion was held: 


DR. HORTON CASPARIS (NASHVILLE, TENN.).—I am going to present this mat- 
ter to the National Tuberculosis Association in Los Angeles, the week after next. 
The subject is going to be brought up there in a symposium, and I am going to 
present the Academy viewpoint. 


DR. MAURICE L. BLATT (Cutcago, ILu.).—I would like to say a word in sup- 
port of this measure and against the matter of putting this through as a law or 
increasing the responsibility of our public health authorities. 

As has been stated before, it is most important that the pediatrician, in order that 
his influence be evident, extend to the general practitioner every effort possible. 
This thought, expressed by Dr. Hall, is a great opportunity to do so. There is not 
any one of us who has been practicing pediatrics for any length of time who has 
not had experiences with tuberculosis similar to those cited here this morning. Those 
families who have had trouble influence other families of the better type to have 
their help examined, and there is no question but that many of them will pay the 
examination fees. Many of the families I have will gladly pay the price. 

The responsibility will not fall on the individual employee, and many of the em- 
ployees not previously examined will be examined. 

I would like to ask a question: Has anything been done on hospital cross-infec- 
tions which in any way corresponds to this report? 


PRESIDENT VAN INGEN.—That should be a function of our Hospital and 
Dispensaries Committee. 
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DR. FLORENCE A. BROWNE (New York, N. Y.).—I wish to bring out the 
work to be done for dependent children. I have been going across the country and 
visiting a good many institutions for children and also home organizations, and in 
different cities across the country the men practicing pediatrics are not sure of the 
health program for these children. Routine tuberculosis testing is very scant, and 
it seems to me that it is time that this program be extended to dependent children 
in institutions and homes as well as to the employees, the nuns in institutions, etc. 

I think it would be well for the Academy to go on record as favoring this program 
for dependent children also. 


DR. HARRY BAKWIN (New York, N. Y.).—I have checked this idea with oth- 
ers and find that in most cases the employees are willing to accept an examination. 
The difficulty has been in the changing of nurses for the children. Usually they 
change several times before they find one they like, and that is where one loses out. 
I think this organized effort of Dr. Hall ought to be extremely valuable. 

The motion, having been made and seconded, was unanimously carried, that the 
report be accepted and that the state chairmen be instructed to make this matter an 
integral part of their pubiic health program and promote it in their several states. 


Discussion of the Report of the Committee on Mental Hygiene 


The Report of the Committee on Mental Hygiene was unanimously approved. 
It was recommended that this Committee be continued and instructed to proceed 
with this work. 


DR. HELMHOLZ.—The Chairman, Dr. Beverly, is not here but perhaps Dr. 
Casparis might say a few words. 


DR. HORTON CASPARIS.—We have had a meeting of this committee and 
have gone into the situation very carefully. There are three aspects of training 
that are stimulating interest in pediatricians; one of them, of course, concerns 
adequate training in medical schools, and we have recommended this training or 
teaching in mental growth development by starting in at the beginning in the 
medical school and continuing it throughout the curriculum. 

Another aspect is to give better training to those who are being trained to 
be pediatricians and the stimulation of interest in those already graduated, by 
adding more papers on this subject approved by the medical board. We feel, if 
the committee is continued, that we are going further, and formulate actual 
teaching programs in connection with the Mental Hygiene Association for in- 
clusion in the curriculum of the schools, urging that more time be given to this 
subject. 

PRESIDENT VAN INGEN.—It seems that this report recommends that this 
be made a part of the undergraduate or medical school work, and it seems to me 
that if the Academy approves of that being done it should express it by a definite 
motion, that the report of this committee be put into effect as far as the Academy 
is concerned. 


Discussion of the Report of the Committee on School Health and 
School Education 


DR. HELMHOLZ.—The Report of the Committee on School Health and 
School Health Education was unanimously approved. 
PRESIDENT VAN INGEN.—Dr. Harold Mitchell is here and I will ask 
him if he will say a few words to us about the work of his committee which, - 
as I have already expressed'to you, is in my opinion an extremely valuable 

one. 
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DR. HAROLD H. MITCHELL.—Dr. Van Ingen has emphasized the question of 
school health programs in reference to the many people concerned; physical edu- 
cators, nurses, teachers, and school boards, and at our round table discussions in 
the last few days there was a general impression that the pediatricians could do 
something about it. In fact, it is safe to predict that if the pediatricians do not 
take more interest in school affairs in the next twenty years than they have in 
the last twenty years, there’s going to be a definite change in policy in regard to 
the school health programs. 

The educators are very much concerned about having medical service that in- 
cludes diagnosis and treatment in the schools. They are not concerned about hay- 
ing doctors on salary at all. Fortunately, the idea still prevails in schools that 
the school health program should be fundamentally educational; and that is 
an idea which offers the best developments along sound lines. 

A good example is what has been done in Seattle where 90 per cent of the 
members of the pediatric group are members of the American Academy of Pedi- 
atricians. Reeently they have been influential in having a pediatrician put on 
for the first time as advisor in their school health program. That can be done if 
the pediatricians, or the organized medical profession through communities, take 
up the matter of the kind of program that is going on, with regard to the exam- 
inations and inspections, rather than medical guidance and health recreation. 
If you recognize that educators tend to distrust a practitioner unless he approaches 
them, first, from the standpoint of structure or improving quality of the program 
(we all know there is room for improvement in the procedure in the schools), so 
that the educators realize that there is no ulterior motive in attempting to improve 
the quality, you are certain such matters as competition and lack of interest will 
be eliminated in following the advice of the practitioner. That will take care 
of itself. 

The survey we made last year showed truly how much dissatisfaction and how 
many complaints there were about competition coming through school health 
programs. In general, that is not a large problem at all, but there is a strong 
tendency among educators to demand a strong kind of service; I think the sug- 
gestions about improvement of quality will lend the kind of influence necessary 
to make it possible to overcome the kind of thing we want to avoid. 

The motion was made, seconded, and unanimously carried that this report be 
accepted and approved. 


Discussion of the Report of the Committee on Age Limits of Pediatric Practice 


The report of the special committee appointed to study the age limits of pedi- 
atric practice was discussed at length. It was moved and seconded that the re- 
port of the Committee be accepted with the provision that the last paragraph of 
the report be changed so as to read, 


‘*The practice of pediatrics begins at birth and extends well 
into adolescence and in most cases it would terminate between 
the sixteenth and eighteenth year of life,’’ 


instead of the paragraph as given in the report. The motion was unanimously 
carried. 
Dr. Martmer, the Chairman of that committee, was called upon to speak. 


DR. EDGAR E. MARTMER (Derrorr, Micu.).—This report is the outcome of a 
meeting of the state chairmen last year in response to a request made at that 
time that there be a definite stand on the part of the Academy as to what would 
constitute an age limit of pediatric practice. 
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It was necessary to check and define the word ‘‘pediatric’’ and ‘‘ pediatric 
practice.’’ I think most of us have very definite ideas as to what that con- 
stitutes, but when you try to find what wording is to be put down in print, it is 
not very easy to do. 

The White House Conference had many ideas along those lines, and dictionaries 
are of no benefit whatsoever. We began with a questionnaire sent throughout 
the country. On a program of this type it would be impossible to contact every 
member of the Academy so we used a method of canvassing the various parts 
of the country. Responses to the questionnaire were splendid. Out of 117 ques- 
tionnaires which were sent out, we had a response of more than 90 per cent, and 

I think the committee, as a whole, wishes to express its appreciation for the effort 
of those men who took the time to fill out the questionnaires and return them. 

They were made short and to the point,,amd we had a great deal of satisfac- 
tion in going over them, realizing that the men who responded had given consider- 
able thought before answering. Obviously, having established a definition as we 
did, the question answered itself in that it is practically impossible to set a 
definite age at which pediatric practice shall terminate. So many features are 
involved that it is impossible to say when the pediatric practice should terminate, 
whether at the sixteenth year or the seventeenth year of life, or any other par- 
ticular point. 

For that reason we have submitted the report which is published and which 
you have read. For your benefit, I Will read the last portion of that report 
which has been changed and now reads: 


‘*The practice of pediatrics begins at birth and extends well 
inte adolescence, and in most cases it would terminate be- 
tween the sixteenth and eighteenth year of life.’’ 


PRESIDENT VAN INGEN.—It means that we accept the definition as the 
Academy of Pediatrics. 

The motion was made, seconded, and unanimously carried that the report be 
accepted. 


DR. HERBERT L. MOON (Seatrue, WasH.).—In view of the fact that the 
Social Security Act has definitely made the statement that children shall be 
considered as such up to the age of 21 years (that has been the federal law for 
some time under Section 5, Article I), I think we have been conservative in 
this matter. I think that it is a proposition that we should get behind. 


DR. HELMHOLZ.—If I may, I’d like to make a change and speak of the 
resolution of the Brooklyn Academy because it concerns this topic. 

The resolution presented by the Brooklyn Academy of Pediatrics, regarding 
the requirements for applicants in the American Board of Obstetrics and Gyne- 
cology, was read to the Board and a lengthy discussion was had thereon. Several 
suggestions were offered, whereupon it was moved and seconded that the Brooklyn 
Academy of Pediatrics be informed that the Executive Board, to whom their 
resolution was referred, is in sympathy with the principles of their resolution 
and will take such action as seems most probable of producing results along the 
lines suggested, and that a committee shall be appointed to further continue our 
fight to have this injustice corrected. 

The motion was unanimously carried. 


DR. HELMHOLZ.—I might say that this concerns the care of the infant dur- 
ing the first year by the obstetrician. If I may, I’d like to say one word in that 
regard as to what has been done by the American Board of Pediatrics: 

Ever since its inception, the Board has recognized that if a pediatrician is not 
allowed to practice obstetrics because he has passed the American Board of 
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Pediatrics, the obstetrician should not be allowed to practice pediatrics because 
he has passed the Board of Obstetrics and Gynecology. 

There are many obstetricians in favor of the pediatrician’s point of view, but 
there are a number on the Board still controlling the vote, so it has been impos- 
sible up to this time to have this changed. I think a great many obstetricians 
are favorable to our point of view. 

The question arose of changing the time of our meeting to the fall. That is 
the time when the other Academies meet. It was decided at the Executive Board 
meeting last December to change our time of meeting, so that it will be held in 
the fall instead of in the spring, and we would like to have the approval of the 
membership on this change. 

It was moved and seconded that this change be made. 


PRESIDENT VAN INGEN.—I would like to call your attention to the fact 
that this change of date was originally suggested at a meeting of Region II, in 
New Orleans, and it was also approved by Region IV, with the proviso that we do 
everything we can at the same time to stimulate the pediatric section of the 
American Medical Association. 


DR. EDITH BOYD (Minneapouis, Minn.).—A meeting in the fall is hard for 
those of us who teach. That is the most difficult time of the year for a teacher 
to get away for classes are just starting. 


PRESIDENT VAN INGEN.—No matter what time we meet, it is difficult 
for someone to get away. 


DR. BOYD.—If it is far enough into the fall so that classes have already 
started it is easier. 


DR. HELMHOLZ.—That matter has been considered. The meeting has been 
set for some time between October 15 and November 15. 
The motion was unanimously carried. 


DR. HELMHOLZ.—It is the feeling of the Executive Board that the meetings 
of the Academy have not had the amount of publicity which they should have re- 
ceived, and often the actions taken have not received any publicity at all. 

Considerable discussion was had regarding the employment of someone to 
handle the publicity for the Academy, and a letter was read from Mr. Richard 
Smith, Publicity Expert, proposing to handle the publicity for the organization 
for a period of twelve months at $200 a month, including all expenses. 

The secretary stated that this was the only person who had been contacted, 
ti and after further discussion it was decided that this need not be taken up further 
until the first of the year. The secretary was instructed to continue further with 
the investigation of this subject and endeavor to have something more definite 
to report at the fall meeting of the Executive Committee. 


PRESIDENT VAN INGEN.—In this paper it says $200 a month including all 
expenses. There is nothing additional, but that is not the point. 

The Executive Board would like to have the approval of the Academy of the 
proposition of spending some of the Academy funds for publicity in connection 
with our meetings and in furthering our work. This service, if in force now, would 
be brought in on this question of household servants on the contact infection 
program. We would have the services of a publicity man which would save us 
trouble and would give us better results. The general principle of whether or 
not the Academy should spend funds for publicity is before you. 

It was moved and seconded that authority be given the Executive Board. to 
take such action as it deems proper. 

DR. GILBERT J. LEVY (Mempuis, TenN.).—I think it would be well for the 
Academy to be wisely guided in spending this money so as not to spend any ex- 
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cessive amount for this purpose. I think the amount suggested is almost pro- 
hibitive. I think an agency could be secured for as little as $50 per month. I 
think we should provide that if one should be secured, the amount to be expended 
should not exceed $50 or $75 a month. 


DR. FRANCIS SCOTT SMYTH (San Francisco, CAuir.).—It is not a matter 
of expenses but I should like to say this: 

I have developed a strong feeling that as a profession, we have reached the 
stage where we are being pushed—demands are being made of us in that when 
research work is being carried on, with a possible implication to the laity, and we 
are asked to handle a program that is almost prohibitive, I do think we can afford, 
at any cost, to supervise the publicity so that we will not have a backfire. 


PRESIDENT VAN INGEN.—AIl we are asking is that the Academy approve 
of further investigation in this matter and then we will act if the Executive 
Board feels it is necessary. 

I can assure you of one thing, that the Board, in my two years’ experience on 
it, is extremely tight-fisted and it does not grant an unlimited expenditure of 
funds to the secretary and, I might say, the secretary is one of the most tight- 
fisted men I have met when it comes to spending money on the Academy. 

I agree with Dr. Smyth but all we are talking about is what the Academy has 
definitely decided to do. I think there has been something spent in getting 
publicity for this meeting and I know that everything that has gone out con- 
cerning this meeting has been seen in advance and has been approved by some- 
body from the office of the Academy. We would like to have further discussion. 


DR. EDGAR E. MARTMER.—The question as to the advisability of having 
a publicity expert has been pretty well answered by an examination of the San 
Franciseo papers since the beginning of this meeting. 

The American Psychiatric Association is having a meeting in San Francisco 
which has been thoroughly and fully plastered all over the newspapers. Our 
meeting has had a considerable amount of publicity but in proportion to that de- 
voted to the American Psychiatric Association, I don’t think we have had any- 
where near the same amount of publicity. 

The American Psychiatric Association has had a man working on this for the 
past year. Therefore, he has been able to formulate a program, and when the 
proper time arose he has been able to transmit to the newspapers medical in- 
formation in a manner in which it can be utilized by the newspapers. 

For a newspaper reporter to sit in on this meeting and then go out and write 
a story is almost impossible, but a publicity man can take the material we have 
under discussion and prepare it for the newspapers and see that it receives the 
distribution which it requires. To carry out such a program requires that he not 
be present at any meeting but that he have the matter in mind during the entire 
year. Things come up at meetings which have considerable news value, and which 
would be beneficial if properly presented, but if a publicity man attends one meet- 
ing a year, nothing is accomplished. This one program on contact infections, 
if carried out, is enough material to fill a large scrapbook. 

If you have preliminary announcements and then follow them up not only in 
that immediate vicinity, but throughout the country, I think it would be a wise 
thing to do. I do not know of any man in the profession of medicine who would 
be able to produce such material for release. The only man who can do that 
is a publicity man who knows his business. I do not think you wiil get anywhere 
on this proposition if you try to limit the Board to a definite amount they may 
or may not spend, providing you approve it in principle. They will not spend 
your money foolishly, as they have proved time and time again. I think we 
should approve this and leave it to the Board as to the amount they should 


spend. 
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DR. CLIFFORD G. GRULEE.—This suggestion comes from me because I have 
been faced with it every time we have had a meeting, for it has been very galling 
to me to see the x-ray men, the dermatologists, and so forth, featured on the front 
page, whereas the pediatricians have been very glad to get something under the 
Castoria advertisément. 

I have not looked thoroughly into the subject. It was put in as a tentative 
subject by me for discussion by the Executive Committee. I have had only this 
one proposition put up to me. I have no idea whether there are people who will 
do it for less, but personally I don’t want to have it done at all unless it is done 
right. You can do a lot more harm than good by having poor advertising, and 
if it costs too much for us, let’s don’t do it at all; but if it has to be done, let’s 
do it right. 

DR. CLIFFORD. D. SWEET.—I should like at this time to express my entire 
willingness to leave this matter in the hands of the Executive Committee, feeling 
certain that it will be done well, better than any of us can do it. 


DR. THOMAS B, COOLEY (Derrorr, Micn.).—Dr. Smyth said almost what I 
was going to say. I have had considerable experience with the Executive Board 
of this Society. They are a surprisingly wise group of men. I should feel per- 
fectly safe in leaving it to them. I have as much horror as Dr. Smyth has re- 
garding bad type of publicity, but I feel that this matter can safely be left to 
the Executive Board. 

The motion was unanimously carried. 


_ DR. HELMHOLZ.—Diseussion was had concerning the pediatric award offered 
by Mead Johnson & Company, and it was the recommendation of the Board 
that this award be accepted with the understanding that the award does not 
necessarily have to be given for work published in the year of the award. 

I would like to say with regard to the Mead Johnson award, that this is to 
be given annually, consisting of two prizes: the first prize to be $500 and the 
second prize $300. These awards are to be given annually for the best work 
in pediatries by men who have been out of medical school not longer than fifteen 
years. The object of this award by Mead Johnson & Company is to stimulate 
research of a clinical as well as a laboratory nature, and I think this is an ex- 
pression of the appreciation of pediatric research by Mead Johnson & Company. 


PRESIDENT VAN INGEN.—I think also it is an expression of confidence 
in the judgment of the Academy in deciding which research investigation is valu- 
able, and I think Mead Johnson & Company, who are giving this as a memorial 
for the founder of the fund to be known as the ‘‘E. Mead Johnson Memorial’’ 
are giving it as an expression of confidence. We have practically accepted this 
award, but we would like to have your approval before going further in this mat- 
ter. It has been published in the JourNAL so you have a chance to express your 
approval. 

It was moved and seconded that the action of the Board be approved. The 
motion was unanimously carried. 

In view of the offer of the American Speech Correction Association to stage 
a demonstration of the work they are doing, during the annual meeting of the 
Academy, the secretary was instructed to reply to this and inform them that 
the Board is in keen sympathy with their work but that the next meeting of the 
Academy will not occur until a year from next fall; he should add, however, that 
this feature may be worked in with the program at that time. 

The necessity of cooperation with all organizations doing work for the child 
and the interest shown last year by the members of the Academy aroused the 
feeling that it was desirable to have such demonstration. No action was deemed 
necessary on this matter at present. 
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The request of Mead Johnson & Company regarding an investigation of x-ray 
diagnosis of rickets was brought to the attention of the Board, and after careful 
consideration of the correspondence relating thereto, it was found that that com- 
pany is willing to undertake to defray the cost of publishing and distributing 
the report of the Academy on this subject but that they will not pay for the costs 
of the investigation. It was moved and seconded that Mead Johnson & Company 
be informed that the Academy is not in a position to make this study. The motion 
was unanimously carried. 


DR. HELMHOLZ.—Discussion was had regarding the request of the California 
Society for the promotion of medical research, having to do with the vivisection 
laws in California, and it was moved and seconded that the secretary send a copy 
of the resolution which has been adopted at former meetings on this subject and 
that a letter accompany said resolution. The motion was unanimously carried. 


DR. HELMHOLZ.—It was moved and seconded that when the meetings of the 
American Board of Pediatrics are held in conjunction with those of the American 
Academy of Pediatrics, we invite applicants to attend our meetings. 

The motion was unanimously carried. 


DR. HELMHOLZ.—The matter of the International Congress of Pediatrics to 
be held in Boston in 1940 was discussed at sonie length, particularly with regard 
to the Academy’s part in financing such meeting and the manner in which the 
meeting might be financed. The estimate of $20,000 needed by the Congress for 
such purposes was discussed, as well as the purposes for which such a sum would 
be required. No program having been definitely decided upon, it was found dif- 
ficult to allocate specific sums to the carrying out of such matters as entertainment, 
translations, and publishing costs, etc. 

It was moved and seconded that following the invitation of the Academy of 
last year, which has been accepted, the Executive Board recommend that a special 
assessment, not to exceed $5.00 per year, per member, be levied for two years. 
This assessment would be to cover the dues to the Congress, each member to 
receive a copy of the transactions and a ticket entitling him to attendance. 
The motion was unanimously carried. 

With regard to the International Congress, first of all, I will try to give you a 
budget of costs. I have obtained from the Swedish Congress as well as from the 
Congress in Rome, some of their figures. The Swedish Congress cost about 
$13,000, with an attendance of only about 600. Considerable part of the cost 
was defrayed by the government, which is not included in these estimates. 

The Italian Congress cost 300,000 lira, which amounts to about $17,000, but the 
question is, will $17,000 purchase in the way of entertainment, etc., what 300,000 
lira purchased? I don’t believe it will, so we have placed the figure at $20,000, 
as a possible minimum. It is difficult to determine. 

I was talking with Dr. O’Leary. They intend to hold the International 
Dermatological Congress in New York at the same time. They are figuring on 
$35,000. They have levied $5.00 per year for three years on their membership 
of about 1,000, and their figure does not include admission to the Congress, which 
I understand is to be $15.00. 

In this report, for the money levied, we are giving the membership admission 
to the Congress, and each Fellow will receive a copy of the transactions whether 
he attends or not. 

I have tried to make out a budget but find it is extremely difficult. 

I have taken it up to $17,000, with a note of $2,500 for arrangements with the 
Bell Telephone Company regarding translation into other languages. That will re- 
quire translators of considerable ability and a complete set of earphones for a large 
group. The International Urological Association will meet in New York in 1939 and 
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they are hoping to put on their program in a similar way. This is a smaller group, 
and I question whether the equipment they have will be sufficient for our needs, but 
it will give us an opportunity to see. 

The difficulty of an International Congress is that a portion of the audience 
understands only one language; then it must be translated into three or four other 
languages which slows up the meeting to such an extent that one very easily loses 
interest. So we are trying to introduce this method of translation to an International 
Congress, which I feel will add a great deal, not only to the pleasure of the Congress, 
but to the possibilities of a real international discussion. 

I might say that the Urological group are assessing themsely~s $50.00 per member, 


PRESIDENT VAN INGEN.—I would like to call your attention to one thing 
in that resultion; it says, ‘‘not to exceed $5.00 per year, per member.’’ I think, 
unless I am very much mistaken, that the Board felt that if that money was paid 
and we had any money from other sources that that money would be rebated in the 
way of dues. 


DR. HELMHOLZ.—When we considered an assessment of $5.00 with regard to 
defraying part of the expenses, that was in the form of a guarantee. 


PRESIDENT VAN INGEN.—This Academy approved of inviting the Interna- 
tional Congress to come here. Perhaps they did not recognize the fact that it would 
cost money to do this, but we are in it now, and it seems to the Board that the 
only thing that we can do so long as we are in it is to do it well and spread the 
expenses out among the Fellows of the Academy. The amount admits every member 
to the Congress, and in any event they will receive a copy of the transactions which 
will be well worth having. 


DR. HUGH K. BERKLEY (Los ANGELES, Ca.ir.).—Is it the intention of the 
Academy to meet in conjunction with the International Congress at the same time? 


PRESIDENT VAN INGEN.—That is the intention of the Academy, to held its 
meeting in Boston in connection with the International Congress. 


DR. OSCAR REISS (Los Angetes, Cauir.).—I think as in all matters that have 
preceded this last part of the report, a vote of confidence in the wisdom and integrity 
of the Committee is in order. I think they have given this matter every effort and 
thought, and an effort will be made on their part to secure funds wherever possible, 
and a vote on the part of the Fellowship is shown in the invitation for the Congress 
to be held in America. I think all of us should be anxious and willing to con- 
tribute. 


DR. T. 8S. WILDER (PuHrILApetpHia, Pa.).—I make a motion that we approve 
the action of the Executive Board in this matter and I personally feel that if we are 
able to entertain the International Congress for $10.00 apiece, Dr. Grulee is not only 
Scotch but Pennsylvania Dutch as well. 

The motion was seconded and unanimously carried. 


PRESIDENT VAN INGEN.—I want to eall on some of the special committee 
chairmen; I wonder if Dr. Weston will speak to us about the Committee on Coopera- 
tion with Medical Groups. 


DR. WILLIAM WESTON (Cotumai4, 8, C.).—I wish to say that we feel it is of 
the utmost importance, if the standard of the Section on Pediatrics is to continue to 
be high, that you give it your support. 

We feel that if you have any grievances against the American Medical Association, 
its management and control, or affairs, and particularly the crisis which it confronts, 
it is your part to make your grievances known. We feel that those men have suffi- 
cient influence, in a way at least, to carry out your demands. 
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DR. CLIFFORD G. GRULEE (Evanston, Itv.).—One of the cardinal principles 
put down as one of the fundamental things this Society was to do was to further 
the Section of Pediatrics of the American Medical Association. This Society has 
never deviated from that course, but I think we ought to have a vote of thanks, 
seconding Dr. Weston’s remarks, and to say that we are wholeheartedly back of the 
Section of Pediatrics of the American Medical Association. 

The motion was seconded and unanimously carried. 


PRESIDENT VAN INGEN.—The work of the Council for Pediatrie Research 
has been followed with interest. 

It was the hope that something might be done in this line. Nearly two years ago 
the Co:.ncil was appointed and funds obtained from outside resources for investigation 
and research. We were fortunate enough to get’ Dr. Cooley to make this investigation 
and act as executive head of the Council. We would like to have Dr. Cooley give us 
a few remarks about the hopes and ambitions of that Council. 


DR. THOMAS B. COOLEY (Derrorr, Micu.).—I do not know whether or not 
I shall discuss all that the Council hoped to accomplish. I have suspected before 
that a surprisingly large portion of the money going to support pediatric research 
and investigation comes from the commercial firms who manufacture and sell things 
for use in pediatrics. This monev is not all very wisely spent. I think all of us 
appreciate that. It has been done largely by direct requests from the investigators 
and laboratory workers as individuals, and not in what I would call a dignified 
way; things of that sort are always open to a certain suspicion. 

There has been an attempt to find out what kind of work the various laboratories 
and clinics in the country are qualified to do well, what their personnel and equip- 
ment is, and what things they are particularly interested in, so that if a manufacturer 
has a product that he wants examined, and many of them are anxious to get these 
things thoroughly studied before they make any attempt to put them on the market, 
they will know where to go. 

Sometimes they do it the other way; they market it first and then have it examined 
after it is on the market. In the year during which we have been at work, it has 
been impossible to get an adequate directory of the clinics and laboratories which are 
in a position to do real work, so that we can refer these people to them and then act 
as an intermediary on the subject. 

We have had in mind the idea that we might be able to coordinate the research 
going on in certain lines. 

Five years ago, I estimated if such a thing as this Council were well established 
’ what it might have done with a study on rickets. I think we might perhaps save 
the people money who are backing those causes. 

There is one thing we want to do, but we have not gone very far as yet, and 
that is to find out from the various investigators for what particular lines or 
promising items they want money, and we will be able to tell them where to get that 
money. So far,.we have been feeling our way. We are just beginning now to have 
projects brought to us, which may result in research grants of no little importance. 

An interesting thing has come up and that is the rather elaborate study on 
adolescence. This particular study will call for quite a large amount of money, and 
we have been asked as a council for research to take a more or less advisory part 
in that study, and probably to take for them the money that they receive and 
supervise its expenditures. This, we think, is in our province and is a very fine thing 
for us to foster. These are things we hope to be able to do. 

It is very hard for us to get the publicity we would like, and it isn’t very easy 
to locate all of the people who may be putting money into this sort of thing. We 
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would like to have the members of the Academy when they know of anything of that 
kind to refer them to the Council. So far everything coming to us has come, not 
as a result of the publicity we have had in pediatric journals, but as the result 
of the interest of some individual who sent the particular man to us as the proper 
place to come. 


PRESIDENT VAN INGEN.—I had hoped we would be able to call on all commit- 
tees to report besides those who already have reported, and there are four more 
in this Academy who do a great deal more than many of the Fellows realize; they are 
the four regional chairmen. I had hoped to ask each of them to say a word but 
I will ask if any of them have anything they would like to say especially? 

I want one more statement. We have with us Dr. Bierman, as the personal repre- 
sentative of Dr. Elliott of the Children’s Bureau, and she wants to say a word 
as to the new legislation now before Congress. 


DR. JESSIE M. BIERMAN (Hewena, Mont.).—The legislation which is before 
Congress now calls for an amendment for Title 5, Part I of the Social Security Act, 
governing maternal and child health, for an increase in appropriation. The purpose 
is to afford one means of combating and attempting to lower the excessive maternal 
and neonatal mortality, which you all know has not decreased, especially since we 
have been keeping mortality statistics. Very little progress has been made in the 
neonatal period, and as you know, in maternal mortality. ‘The continuing high 
mortality is becoming increasingly a matter of concern, particularly in view of our 
declining birth rate. 

It does not involve any changes in the present law except that money will be made 
available for the actual payment of qualified, local practicing physicians for giving 
obstetric and pediatric care. The plan is to provide for an obstetric and pediatric 
consultation service to the physicians who are giving the care. Most of this pro- 
yram, of course, ‘is designed to be carried out in the rural areas. There are more 
than a quarter of a million women in this country who have no medical care of any 
kind during childbirth. The purpose is to provide medical care for this group 
and also to give aid to the practicing physician in rural areas, to give him help 
and also to provide hospitalization where there are certain types of emergencies, 
and where now it is impossible because of financial reasons to obtain such care. 
There is no thought of putting a full-time man out in the field to do this work. 
The plan is to utilize the practitioners in their own local communities. Every 
state will have the opportunity because now it has to develop its own program 


‘ according to its own needs. 
PRESIDENT VAN INGEN.—I am going to call upon Dr. Nichols, an active mem- * 
7‘ ber on our Committee of Child Health Relations, to say a word. 


DR. STANLEY H. NICHOLS (Assury Park, N. J.).—Dr. Bierman is here repre- 
senting Dr. Elliott, Dr. Hines Roberts is absent and has asked me to present a word, 
as he has worked closely with the Children’s Bureau along this line. He presents 
in his report, as you have noticed, the fact that in many instances, members have 
not taken the initiative but have waited until their services have been requested 
by the various state agencies. Only a part of these agencies enlist the aid and 
service of the Academy. The Committee feels that the Academy should initiate a 
more active program in its efforts to guide the various federal and state agencies 
working in the maternal and child health fields. 

The last recommendation that Dr. Roberts’ committee made was that there was a 
great need for integration of the maternal and child health activities carried on by 
the various lay and professional organizations in the states. The Academy might 
well be the motivating force in initiating such a program. 
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The Committee made every effort, with Dr. Bierman representing Dr. Elliott, to 
discuss the needs of our state chairmen. It is very clear that our Fellowship from 
each state should be in three groups: state medical society, the state board of 
health, and the state health agency dealing with the various phases of child health. 

At this meeting we discussed how this might be done, and Dr. Bierman said 
that in the state welfare group the reason they got so far was that the President, 
at Mr. Adair’s request, requested each state department of health along these lines; 
and each state department of health appointed representatives of Dr. Adair’s 
obstetrics and gynecology organization. That is the machinery of the whole 
matter, and she states that it has been effective in forty-eight states in getting this 
done. So, along this line, while it goes back to the Executive Board, I would like to 
present the three concrete suggestions our Committee passed on yesterday: 

1, We recommend that the President of the American Academy of Pediatrics 
write the president of each state medical society asking that child health leaders 
be used and child health committees be appointed, enclosing a list of the state 
Fellowship in each state. 

2. We recommend that the President send similar letters to each state Board 
of Health, enclosing such list. 

3. We suggest that each state chairman make a list of the child health societies in 
his state and ask one of his Fellows to be present or serve on each of these groups 
in order that the Fellowship of this Academy might lead the child health progress 
by our participation. It is true that this will take time. 

In New Jersey it took us four years to make the State Medical Society child- 
health-minded. It can be done. It can be done by concentration of the Fellow- 
ship in each state, whether they have two Fellows or 200. 


DR. CLIFFORD G. GRULEE.—Every state health department several years 
ago was apprised of the fact that there was such a thing as an Academy. The 
names of the state chairmen were sent to the organizations in each state, but we 
did not get any reply. I doubt very much if such an effort on the part of the 
President will help because you have to pull from within and not from without. 


DR. HARVEY F. GARRISON (Jackson, Miss.).—I have been delighted to hear 
the report of Dr. Nichols. I think that everything said by that Committee cer- 
tainly is appropriate at this time. 

It seems. to me that the Academy could take some active steps or probably 
offer an extended hand to Dr. Bierman and her department in the way of coopera- 
tion with any plan they may have which looks to the best interest of child health in 
every state. I think the suggestions made by the Committee are probably sufficient, 
but it seems to me that a motion now to the effect that the Academy go on record 
as favoring hearty cooperation with the Children’s Bureau and all its activities to- 
wards child health, and extending our willingness to help from each state, is in order. 


The motion was thereupon seconded. ai 


PRESIDENT. VAN INGEN.—This Academy has gone on record several times 
as endorsing the activity in the Children’s Bureau. This is for the benefit of every 
pediatrist in the country, and I think it will be well for this Academy to go on 
record as not being in opposition to the bill before Congress by reiterating our 
hearty wish to cooperate with the Children’s Bureau. 


The motion was unanimously carried. 


PRESIDENT VAN INGEN.—There is one thing more for you to act upon as an 
Academy—the action of the Nominating Committee. They have nominated as 
president, Dr. Henry F. Helmholz; for vice-president, Dr. Joseph B. Bilderback, 
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of Portland, Ore.; for chairman, Region IV, Dr. Edward B. Shaw, San Francisco; 
and for chairman, Region I, Dr. Stanley H. Nichols, Asbury Park, N. J., for one 
year to fill out the unexpired term of Dr. Schroeder. That report is submitted to 
you by a comittee of four members of the Academy, no one of whom is on the 
Executive Board, as required by the Constitution, 

The motion was made, seconded, and unanimously carried that the recommenda- 
tion of the Nominating Committee be approved, as read. 


PRESIDENT VAN INGEN.—Article II, Section 4, an amendment adding Porto 
Rico to Region II. and Alaska to Region IV. 
It was moved, seconded, and unanimously carried that this action be taken. 


PRESIDENT VAN INGEN.—Article VII to be amended so that the words 
‘‘until the 1932 annual meeting’’ are deleted. 
It was moved, seconded, and unanimously carried that such amendment be made. 


PRESIDENT VAN INGEN.—I retire happy, realizing that the Academy is in 
the hands of Dr. Helmholz and happy in the interest you have shown this morning in 
attending this general session. 


DR. HELMHOLZ.—I am highly appreciative of the honor that you have done 
me in electing me as president, but I am also conscious of the great responsibility 
that you have placed in my hands to carry on the work of the Academy for this next 
year. The high standards that have been set by our past presidents are such that 
I am fearful whether I can carry on in the same way. But I am encouraged by this 
meeting and I want to congratulate Dr. Van Ingen on the success of the meeting 
that we have had this morning. I have a feeling that we have gotten together. 
I have a feeling that we feel we are working for a common purpose in a way that 
I have never seen in one of these annual meetings before, and I have attended most 
of them. I am hopeful from the spirit that I have seen exhibited this morning that 
we are all in accord with the ideals of the Academy, and that as members of the 
Academy, as officers of our Fellowship, but more particularly as individual members 
of the Aeademy, we will put our shoulders to the wheel and carry on. 


DR. WARREN W. QUILLIAN (Cora Gases, FLa.).—I am sure that I express 
the sentiment of all the visiting members of the Academy in expressing to Dr. 
Shaw, as Regional Chairman, and to the Fellowship of Region IV, our thanks for 
their serving as hosts at this meeting. 

We appreciate the generous hospitality and the opportunity to visit the state of 
California. I express this sentiment as a member from Florida. 


The motion was duly seconded and unanimously carried. 


DR. WESTON.—I feel that we would be remiss if we did not thank the retiring 
President for the splendid and progressive administration which he has given the 
Academy and above all for establishing upon a permanent basis a feeling of sound 
and delightful fellowship among our members. 

The motion was seconded and unanimously carried by a rising vote. 
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EIGHTH ANNUAL MEETING OF THE AMERICAN ACADEMY 
OF PEDIATRICS 


Deut Monte, Cauir., JuNE 9, 10, 11, 1938 


Round Table Conference on Vaccine Prophylaxis of Whooping Cough 
Chairman: Dr. Harold K. Faber, San Francisco, Calif. 


Assistants: Dr. L. J. Schermerhorn, Grand Rapids, Mich. 
Dr. John J. Miller, Jr., San Francisco, Calif. 
Dr. Charlotte H. Singer-Brooks, San Francisco, Calif. 


CHAIRMAN FABER.—The discussion today will deal mainly with the active 
prophlyaxis of whooping cough by vaccine, especially by vaccine of the so-called 
Phase I type. The subject was debated a year ago at the last annual meeting of the 
Academy, when a diversity of views on the value of vaccine was evident. Disagree- 
ment is still general, and it would be well to acknowledge at once that well-conducted 
studies are available in support of both sides of the controversy. At the present 
time it is fair to say that one who unreservedly adopts either side apparently cannot 
justify himself without disregarding important evidence against it. By ‘‘un- 
reservedly,’’ however, I refer only to the absolute concepts of no protection at all, 
on the one hand, and of an almost perfect protection on the other. A brief review of 
the more important studies and a consideration of the criteria on which the various 
conclusions are based will, I believe, show that the truth of the matter lies some- 

» where between the two extremes of opinion. For the purposes of the practicing 
pediatrician the important question to solve is, not so much whether vaccine affords 
absolute protection under all conditions, but whether it affords enough protection to 
be of service to his patients. 

In judging the value of immunization for pertussis we are at present almost 
entirely dependent on statistical criteria. Such biologic tests as are available are 
either too cumbersome for general use, or are unreliable or of unproved value. 
Analysis and comparison of most of the published series involve the attack rate and 
the communicability rate: the former being the proportion of a given population that 
acquires the disease; the second, the proportion of individuals who acquire the disease 
after known exposure to it. Both methods are liable to serious errors, which make 
comparison of the rates in different series dangerous and misleading unless several 
variables are cleariy stated and taken into account. This will be more fully dis- 
eussed by later speakers, but I believe it is fair to say that the communicability rate 
is on the whole a more reliable index of immunity than the attack rate, unless the 
latter is calculated by refined methods of analysis. Such methods have only excep- 
tionally been used in the published studies. Even when alternation is employed, every 
other child being vaccinated, it is difficult to be sure that identical conditions of 
exposure have existed in both groups, or to know how large the groups should be to 
avoid errors of random sampling in respect to exposure. The attack rates in pub- 
lished series vary from 5 per cent to 98 per cent in unvaccinated susceptible persons. 
In respect to the communicability rate, we have at least the fact of exposure to the 
disease on which to depend. Granting that intensity of exposure, continuance of - 
exposure, period of the disease in the source of the exposure, age of the exposed, 
and certain other conditions introduce variables of importance, nevertheless, it seems 
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fair to assume that most exposures serve to introduce Hemophilus pertussis into the 
exposed individual’s respiratory system and that the appearance or nonappearance 
of the disease depends on the absence or presence of specific immunity to it. 

We have a number of data on the proportion of children who develop whooping 
cough after contact with the disease. Biedert, in 1885, reported a rate of 91 
per cent in susceptible children in a village population in Germany. In Madsen’s 
report, 98 per cent of unvaccinated individuals in the isolated, rural population of the 
Faroe Islands developed the disease, the rate being so high that we must assume 
universal exposure and susceptibility. Kendrick reported a rate of 75 per cent in 
unvaccinated children in Grand Rapids, all being less than 3 years of age. Wheeler 
reported from a rural community in New York State rates of about 93 per cent 
in patients less than 4 years old; 88 per cent, between 5 and 14 years old; and 
38 per cent, between 15 and 19 years of age. From Cleveland, Green reported rates 
of 71 per cent in patients less than 4 years old and only 12 per cent, between 10 
and 14 years old, indicating the spontaneous acquisition of immunity during child- 
hood in urban populations. It will be noted that in young children generally and in 
older children and even adults in rural or isolated communities whooping cough is 
contracted after exposure in 70 per cent or more of the cases, It is therefore par- 
ticularly interesting to note the communicability rate in children who have been vac- 
einated. Sauer, in Evanston, reports a rate of 4.7 per cent; Kendrick and Eldering, 
of 13.5 per cent; Daughtry-Denmark, of 10.9 per cent. In the report of Doull, 
Shibley and McClelland, who on the basis of the attack rate concluded that vaccine 
is of no value, fourteen of the vaccinated control patients eseaped the disease after 
exposure, while none of the unvaccinated controls escaped. All these studies dealt 
with young children. The contrast is therefore quite striking and uniform between 
the vaccinated and the unvaccinated; particularly so in the study of Kendrick and 
Eldering, who selected children by alternation for vaccination and found the 
incidence of pertussis after exposure about six times greater in the untreated group 
than in the treated. 

The studies just mentioned have dealt with children at normal life. Two studies 
remain to be mentioned in which the children were in institutions: one in a sanitarium 
for tuberculosis, the other in an orphanage; in both places epidemics of whooping 
cough oceurred and subjected the children to prolonged, intimate, and presumably 
rather intense exposure. The first report is that of Siegel and Goldberger, in which 
sixty-four children less than 6 years old were exposed during the epidemic. Of these, 
thirty-six had not had pertussis; sixteen had a definite history of the disease, and 

(, twelve had a doubtful history. Of the thirty-six without any history of pertussis, 

seventeen were given vaccine; of these, five, or 27 per cent, developed typical whoop- 

° ing cough, and four more, mild or doubtful attacks. The remaining nineteen were not 

given vaccine, and of these, ten, or 53 per cent, developed typical whooping cough, 

and one had a mild or doubtful attack. Of the sixteen who had a definite history 

of the disease and were not vaccinated, 5, or 31 per cent, developed typical whooping 

cough, as compared with five patients, or 50 per cent, in the twelve who had a doubt- 

ful history and were not vaccinated. While this report has been generally considered 

as casting doubt on the value of vaccine, it would appear that the vaccinated sus- 

ceptible children showed a significant difference from the unvaccinated susceptibles in 

the severity of the disease; and also that the vaccinated children showed a response 
to exposure very similar to that of those who had already had the disease. 

The other study, by Kramer, of an outbreak in an orphanage with twenty-nine 
children exposed, shows very similar results, but in greater individual detail, the day- 
by-day course of the disease in each child being separately plotted. Twelve of the 
children had no history of the disease and were not vaccinated ; all developed typical 
pertussis, none had less than five weeks of coughing, and all could be classed as having 
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moderately severe cases. Nine children had no history of pertussis and had been 
given vaccine two years before. Of these, six had mild cases averaging three weeks 
in duration; one coughed only one week, one only a single day, and one escaped the 
disease entirely. There were eight children who had a previous history of whooping 
cough and were not vaccinated; all caught the disease, and six of them coughed 
for an average period: of three weeks, and two only one week. Here, as in the 
report of Siegel and Goldberger, the relative mildness of the attacks in the vaccinated 
group is brought out, and the similarity of the vaccinated group to the group with 
a positive history of previous attacks is striking. 

I have gone into the last two reports in detail because institutional epidemics, with 
their conditions of prolonged and intimate exposure, give a more severe and crucial 
test of the value of immunization than do noninstitutional exposures where, even when 
pertussis is prevalent in the home, the children usually spend a good deai of time 
out of doors and are not so continuously exposed. There are, I believe, certain 
features of these institutional reports which offer clues to the solution of the problem 
under discussion today. First, it is obvious that the immunity supplied by prophy- 
lactic injection of Hemophilus pertussis vaccine is not, and cannot be expected to be, 
absolute. Second, contrary to earlier belief, the immunity derived from a previous 
attack of the disease itself is also far from absolute. Third, in both cases it tends 
to break down when exposure is intimate and prolonged. Fourth, under less drastic 
conditions of exposure both the artificially and the naturally induced immunity appear 
to afford protection in a large proportion of cases, and in general the protection 
from both sources appears to be approximately equal. Fifth, there is evidence of 
partial protection when the immunized individual does acquire the disease, as shown 
by briefer and milder symptoms. 

It is clear, I think, from the evidence that I have reviewed that many problems 
need further study. We need more field studies. We need a practicable clinical test 
for immunity. Dosage may need revision, perhaps upward. The optimum intervals 
between injections may be greater than one week. We do not as yet know how 
long immunity lasts or the rate at which it declines. There may be strains of 
Hemophilus pertussis, such as the one which Bradford has recently noted, in about 
5 per cent of cases, which should be included in the vaccine in order to increase the 
number of protected individuals. 


A Report on the Progress of The Grand Rapids Pertussis Immunization Study 
L. J. Schermerhorn, M.D. 


Since the discovery of Bacillus pertussis in 1906 there have been too few clinical 
studies directed toward the control of pertussis, a disease which leads the contagious 
group as a cause of death in patients less than 5 years of age. While this apparent 
failure or reluctance to apply the results of Bordet’s! and subsequent bacteriologic 
studies in pertussis control cannot be entirely justified, it must be admitted that broad 
application of control measures cannot be expected until the reporting of satisfactory 
results in controlled studies over a period of years. Satisfactory studies of this type 
on pertussis control have accumulated slowly. Reports of studies indicating that 
inoculations with potent antigen confer protection on a high percentage of young 
ehildren, have only in late years contained controlled data approaching the criteria 
of scientific truth necessary before wide application can be expected. That certain 
features of pertussis lend themselves poorly to controlled experimental methods does 
not entirely account for this lag in the reporting of pertussis control studies. Prob- 
ably the most important single factor has been our inability to clearly define and 
meet the requirements for antigenic uniformity in the vaccines used. As recently as 
1931 the reporting of conflicting and irrégular results due to this factor caused 
commercially prepared pertussis vaccines to be dropped from the list of new and non- 
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official remedies.2_ Nevertheless, such careful reports as those of Madsen and later 
Sauer’s studies¢ presented sufficiently encouraging results to justify further in- 
vestigation. The Grand Rapids pertussis immunization study was started in 1932 
to aid in hastening general application of any promising control measures, already too 
long delayed, by presenting evidence gathered from a sufficiently large, carefully 
planned, and adequately controlled study, which, it was hoped, would withstand 
critical analysis. 

Dr. Pearl Kendrick, associate director of the Michigan Department of Health 
Laboratories, working in the Western Michigan Division Laboratory in Grand 
Rapids, planned and actively directed this study. While I worked with Dr. Kendrick 
in the clinical aspects of the study during its inauguration and early years, a pro- 
longed illness required my withdrawal from active participation. Only because of 
Dr. Kendrick’s inability to attend this meeting have I consented to make a er of 
the progress made, as requested by Dr. Faber. 

The program of this study included, in addition to the clinical problems, an 
exhaustive baeteriologie study of morphologic, cultural, biochemical and serologic 
aspects of Bacillus pertussis, which clarified older studies and extended our knowl- 
edge of this organism. These studies led to the formulation of methods for the 
preparation of pertussis vaccine, convalescent serum, and hyperimmune serum for 
later clinical trial. Details of these bacteriologic studies by Dr. Kendrick and 
Miss Eldering will be found in the literature.5,.¢ Our clinical interest in these 
studies for the moment centers about, first, the demonstration of the practicability 
of cough plates in diagnosis and release from quarantine of pertussis patients by 
health departments, and second, the description of methods for the preparation of 
uniformly potent therapeutic agents for clinical use. 


Cough Plate Studies 

In clinical studies, inaccurate diagnoses must be reduced to the minimum. The 
value of the bacteriologic diagnosis of pertussis was studied and found to be of suffi- 
cient aid to play an important part in our efforts to insure correct diagnoses. Bacillus 
pertussis could be isolated from enough pertussis patients to make the results diag- 
nostically significant. The data on several thousand cough plates, including about 
1,500 patients with pertussis, indicate that as the technique approaches perfection 
positive findings early in the disease approach 100 per cent. In fact, many patients 
with mild pertussis demonstrated clearly that diagnosis often depends upon bac- 
teriologic methods. The organism was found in patients with the mildest symptoms. 
Dr. Kendrick found that about 75 per cent of the cultures taken during the first week 
of pertussis were positive; 70 per cent, the second week; 60 per cent, the third 
week; 30 per cent, the fourth week; and 15 per cent, the fifth week. The Health 
Department of Grand Rapids cooperated with Dr. Kendrick in this study, obtaining 
cough plates on all reported, suspicious, and contact individuals. The actual exposure 
of the plates was carried out by nurses from the Bureau of Public Nursing who were 
each responsible for definite districts of the city. At the request of a private 
physician, school physician, or health department officials, cough plates were secured 
for diagnosis, with the laboratory reporting the results to both the physician re- 
questing it and the health department. The local health department has found the 
cough plate to be very valuable in the handling of pertussis contagion, especially 
in decisions involving patients with light symptoms. It has also made it possible 
to place release from quarantine on a more rational basis. In Grand Rapids, 
pertussis quarantine is lifted after two consecutive negative cough plates have been 
obtained, the first one taken not earlier than twenty-one days after onset of symp- 
toms. There would appear to be no excuse for the wide differences in length of 
quarantine now prevailing in different parts of the country today if the results of 
this cough plate study are reliable, and I believe that they are because I have seen 
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how carefully the work has been done. A report on the length of quarantine for 
pertussis in twenty-eight of the largest cities in the United States shows five cities 
require two weeks, six cities require three weeks, nine cities require four weeks, two 
cities require five weeks, and six cities require six weeks.? It would seem that the 
end of the fifth week, with only 1 per cent of the children showing positive cough 
plates, should be a safe period of quarantine. The nurses report no difficulty in 
obtaining the cough plates, and health officials have experienced no hardships in the 
administration of a cough plate service. 


Preparation of Vaccine and Sera 
The following brief descriptions indicate the salient points in the preparation 
of biologic products used in the clinical studies. 


TasLe I 


PRINCIPAL CONSIDERATIONS IN THE PREPARATION OF PERTUSSIS VACCINE AS DESCRIBED 
BY KENDRICK AND ELDERING AND USED IN THIS Srupy 

Choice of Cultures.—Five to seven cultures are selected for each lot of vaccine. 
All cultures must exhibit immediately before use: Phase I (Leslie and 
Gardner) characteristics with typical colony appearance on Bordet-Gengou 
medium, including hemolysis of red cells; typical morphology and staining 
reactions; agglutination with Phase I antiserum in high (essential) titers 
(1:10,000 to 1:25,000); capacity to produce a high agglutinating titer 
in a rabbit for smooth strain cultures; and the typical skin reaction of 
hemorrhagic necrosis in the rabbit. 

Culture Medium.—Bordet and Gengou’s potato blood agar modified with 1 per cent 
proteose-peptone and the addition of sheep blood to a final concentration of 
15 per cent. 

Technical Factors.—Cultures harvested after seventy-two hours incubation. One 
washing with normal saline. 
Chemical killing agent, either merthiolate 1:10,000 or phenol 0.5 per cent. 
Standardized with ten billion organisms per cubic centimeter. 


Bacillus Pertussis Vaccine.—All Bacillus pertussis cultures used in the preparation 
of vaccine must be Phase 1 cultures, the term used by Leslie and Gardner® to describe 
the antigenic state characteristic of cultures just isolated from patients with 
pertussis. These Phase 1 characteristics must be demonstrated just prior to use in 
vaccine preparation. The cultures used must be capable of producing a certain 
degree of induration and necrosis when injected into the skin of a rabbit. 
At least five to seven cultures were used in each lot of vaccine prepared. The 
organisms were grown on Bordet-Gengou media to which proteose-peptone was 
added to make a more luxuriant growth. Sheep blood was also added in sufficient 
quantity to make a final concentration of 15 per cent. The organisms were grown for 
seventy-two hours at 37° C. They were washed once in saline solution and filtered 
through cotton and gauze. After filtration the saline suspension was centrifuged, 
and the organisms were resuspended in saline solution containing 1:10,000 merthio- 
iate or 0.5 per cent phenol. The chemical killing which takes place was assured by 
storage for one week in the cold room. After tests for sterility and purity, standard- 
ization of the suspension to ten billion organisms per cubic centimeter was carried 
out. The final product must show agglutination with Phase 1 antiserum in titers 
of at least 1:10,000 or higher and demonstrate capacity to produce a high agglutinat- 
ing titer in a rabbit, at least 1:10,000 for smooth strain cultures. Safety tests on 
300 gram guinea pigs inoculated with 0.5, 1.0, and 1.5 ¢.c., respectively, must show 
all pigs alive and having regained their weight by the end of two weeks. 

Bacillus Pertussis Convalescent Serwm.—The blood donors were required to have 
had pertussis within the past year. The blood was processed according to established 
convalescent serum preparation methods. 
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Bacillus Pertussis Hyperimmune Serwm.—Adults giving a definite history of 
pertussis during childhood were inoculated with Bacillus pertussis vaccine. A 
total dosage of 7 to 20 ¢.c. of vaceine distributed over a period of weeks was used. 
Ten days after the last injection of vaccine, blood was collected and processed 
similar to the methods used in convalescent serum preparation, including a Mandler 
filtration. The serum thus obtained was required to show agglutinins for Bacillus 
pertussis and a very strong opsonic reaction. 
Definition of Terms 

Before outlining the plan and results of clinical studies, it is necessary to define 
certain terms. While the difficulties of accurately deseribing exposure and severity 
in pertussis either qualitatively or quantitatively were well recognized, the need for 
such information in this study is apparent. Consequently, exposures have been 
classified somewhat arbitrarily into definite, indefinite, and unknown. A definite ex- 
posure is described as an intimate indoor contact with a child having pertussis of 
less than three weeks’ duration. It may occur in a family or in a household out- 
side the family. Indefinite exposures include many types of reported contacts 
which cannot be classified as definite. Unknown exposure is the type occurring in 
children who contract pertussis but for whom there is no knowledge of any exposure 
to the disease. To indicate the severity of the disease the terms severe, typical, 
light, and very light are used. A patient has severe pertussis if paroxysms are 
unusually frequent and violent, persisting more than six weeks and associated 
with weight loss and often complications such as bronchopneumonia. Uncomplicated 
pertussis of five to six weeks’ duration, having a characteristic whoop, is referred 
to as typical. A patient with only an occasional whoop or vomiting of less than 
four weeks’ duration and no obvious interference with nutrition has light pertussis. 
Very light pertussis shows no whooping and vomiting but a cough which lasts for 
more than one week in conjunction with a history of definite exposure or positive 
cough plate finding. 


Clinical Studies 
1. A study was made of the comparative value of convalescent serum and vaccine 
given before the onset of symptoms to directly exposed children in the prevention 
of pertussis. 


TABLE IT 


COMPARATIVE VALUE IN THE PREVENTION OF PERTUSSIS OF CONVALESCENT SERUM 
AND VACCINE GiveN Berore THE ONSET OF SYMPTOMS TO DIRECTLY 
Exposep CHILDREN* 


z NUMBER OF PERCENTAGE OF 
TYPE OF PREVENTIVE PATIENTS PATIENTS 
THERAPY qnour DEVELOPING DEVELOPING 
PERTUSSIS PERTUSSIS 
Convalescent serum 30 8 27% 
Vaccine 27 9 34% 
No therapy 29 24 82% 


*A direct exposure is defined as an intimate indoor family exposure. 


The health department and city physician referred all patients with pertussis 
in families on relief to us for study. As soon as reports were received an investiga- 
tion was made, and each family with two or more children, one of whom had pertussis, 
was placed in one of three groups: the convalescent serum group, the vaccine group 
or the control group, by Dr. Kendrick in the order in which they were reported. In 
as much as I did the field work and Dr. Kendrick placed patients in the various 
groups, there was no chance of selecting desirable patients for any one group. 
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A positive diagnosis of pertussis, either by typical symptoms or cough plate in one 
member of a family, along with at least one or more other children who had not yet 
contracted the disease, was required before placement of a family in any group. At 
least two calls were made on these families each week for six weeks, with careful 
watching to see if the exposed children developed any symptoms of pertussis and, 
if so, how severe they were. No effort was made in any of the groups to keep the 
contact cases away from the other children. Living quarters for the most part 
were crowded, and isolation was impossible. To the directly exposed children of 
families in the first group 20 c¢.c. of pertussis convalescent serum was given 
intramuscularly, followed by a second injection ten days later of 10 c.c. To the 
directly exposed children of families in the second group 1 or 1.5 ¢.c. of pertussis 
vaceine was given every other day until the,total dosage reached 8 c.c. To the 
directly exposed children of the families in the third group no therapy of any kind 
was given, although they were watched carefully with visits twice each week. Table 
II shows the results of this study. 

In the convalescent serum group there were thirty children injected, less 
than five years old, who had had direct exposure to pertussis but who had not 
developed symptoms of the disease. In this group of thirty children, twenty-two, 73 
per cent, did not develop pertussis. Eight children, or 27 per cent, developed 
pertussis. Twelve children of this group who had already developed symptoms of 
pertussis were given convalescent serum, and as far as I was able to determine it 
was of no value. There were twenty-seven children in the vaccine group who were 
given repeated doses of pertussis vaccine. In this group, eighteen children or 67 per 
eent did not develop pertussis. There were nine children, 33 per cent, that did 
develop pertussis. In the control group there were twenty-nine children, with five 
children, or 18 per cent, that did not develop pertussis. 

2. A study was made to determine the preventive value of pertussis hyperimmune 
serum in a selected group of twenty-two directly exposed babies less than 1 year 
of age. 

All twenty-two babies were directly exposed, and eight babies were less than 1 
month old. Of this group seventeen received an injection of 10 c.c. of hyperimmune 
serum as soon after exposure as possible, and this dosage was repeated in ten days. 
Of the seventeen patients injected, eleven were given the hyperimmune serum before 
symptoms developed. Nine of these eleven patients given hyperimmune serum 
early did not develop pertussis; one developed only a light attack, and one baby 
developed light to typical pertussis. The pertussis patients to which these eleven 
babies were exposed numbered twenty-two, with eight classified as severe, seven 
typical, six light, and one as very Jight. The six babies given hyperimmune serum 
after the onset of symptoms showed no apparent benefit from the serum. In the 
control group of five babies given no therapy there were two newborn babies, two 8 
weeks old and one baby 6 months old. All five babies. were directly exposed to 
pertussis in their families. Three of these five babies given no therapy developed 
severe pertussis, two of the three being eritically ill; the fourth developed typical 
pertussis, while the fifth escaped infection. The mother of the baby that escaped 
infection made a most decided effort to keep him well isolated. It is doubtful if 
this baby had an adequate exposure, even though living in the same home with a 
pertussis patient. While the number of patients in this study is too small to offer 
any basis for conclusions, it is encouraging to note that in the group of eleven 
exposed babies who received hyperimmune serum before the onset of symptoms, 
only two developed pertussis. We believe there may be a place for such a serum in 
the prevention of pertussis in’ exposed babies and those older children in whom 
its occurrence would be greatly feared. We feel that further work should be at- 
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tempted with hyperimmune serum by those who have facilities for studying this 
method of pertussis prevention. 

3. A study is being made of the comparative incidence of pertussis following 
exposure in children previously given pertussis vaccine and children given no pre- 
ventive therapy. It has been in progress since 1932. The late Dr. W. H. Frost of 
Johns Hopkins University and others have consulted freely with Dr. Kendrick in this 
study. The program required the cooperation of school physicians, city health 
department physicians, and many private physicians. Nursing personnel was 
supplied by the Bureau of Public Nursing which placed twenty-five nurses at Dr. 
Kendrick’s disposal. In 1933, at the end of the first year of work, the study 
was made a government project under the F. E. R. A. Since that time there 
have been as many as sixteen of the study’s personnel, including nurses and 
other workers, provided by the P. W. A. 

Children from 8 months to 5 years of age were included in the study. None of 
the children had pertussis and none had ever received any pertussis preventive 
therapy. They were assigned either to the group destined to receive pertussis vaccine 
or to the control group receiving no preventive therapy. A special effort was made 
to leave children of both groups in each family when possible. The two groups were 
comparable in regard to age and time of selection. Pertussis immunization clinics 
were held in the schools. Children in the vaccine group were given the four injections 
of pertussis vaccine at weekly intervals by the school physician. A schedule to in- 
sure uniformity of dosage and sites of injection was employed: the first injection 
of 1 ¢.c. was given subeutaneously in the region of the left biceps; the second of 
1.5 ¢.c. was given in the region of the right triceps; the third of 1.5 ¢.c. was given 
in the region of the left triceps; and the fourth of 1.5 ¢.c. injected into both the 
right and the left deltoid regions. Aside from an occasional fever and restlessness 
during the twenty-four hours after inoculation, there was little reaction. Nurses 
made regular home calls on the children in both the vaccine and the control group 
at about two-month intervals. These nurses were especially trained to obtain com- 
plete histories of each child’s health, being especially on the alert for histories of 
exposures and those symptoms suggestive of pertussis. In addition to these frequent 
interval histories of each child obtained by the nurses, information often was 
obtained from the files of the health department and the laboratory’s cough plate 
files. It was almost impossible for a child in either group to have pertussis and not 
have such information recorded on our records. 

Two interval progress’ reports have previously been published.®.1° The last re- 
port summarized the study’s data to Aug. 20, 1935. At that time there were 1,592 
patients under observation, with 712 in the vaccine group and 880 in the control 
group. In the vaccine group there were sixty patients with exposures of various 
types and four patients with pertussis, two of whom had no known exposure, In 
the control group there were eighty-four exposures and sixty-three patients with 
pertussis, eleven of whom had no known exposure. Six per cent of the patients 
exposed in the vaccine group developed pertussis and 75 per cent of those exposed 
in the control group developed pertussis. : 

Two months later, on Oct. 22, 1935, a summary indicated that there were 1,763 
patients under observation, with 814 in the vaccine group and 949 in the control 
group. In the vaccine group there were seventy exposures and six patients with 
pertussis. In the control group there were ninety-four exposures and seventy 
patients with pertussis. Eight per cent of the patients exposed in the vaccine group 
developed pertussis and 74 per cent of those exposed in the control group developed 
pertussis. . 
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Tasie IIT 


THe INCIDENCE oF PERTUSSIS Direct, INDIRECT, AND UNKNOWN Ex- 
POSURES IN CHILDREN PREVIOUSLY GIVEN VACCINE AND CHILDREN 
No PREVENTIVE THERAPY* 


Summary of data to Oct. 22, 1935, approximately a three-year interval, with 1,763 
patients under observation. 


NUMBER OF PA- NUMBER OF EACH NUMBER OF PA- PERCENTAGE OF 
TIENTS TYPE OF EX- TIENTS DEVELOPING | EXPOSED PATIENTS 
PER GROUP POSURE PERTUSSIS AFTER DEVELOPING 
EACH TYPE PERTUSSIS 
Given vaccine ther-| Direct 29 3 
apy: 814 Indirect 39 ’ 1 
Unknown 2 2 8.7% 
Total 70 6 
Given no preventive} Direct 41 35 
therapy: 949 Indirect 42 24 
Unknown 11 11 74.5% 
Total 94 70 


*Direct exposure is defined as an intimate indoor home exposure. 


Indirect exposure is defined as a reported exposure occurring outside the home. 
The development of pertussis in a child without a known contact is classified as 
unknown exposure. 


Taste IV 


THE INCIDENCE oF PERTUSSIS FoLLOWING Direct, INDIRECT AND UNKNOWN Ex- 
POSURES IN CHILDREN PREVIOUSLY GIVEN VACCINE AND CHILDREN 
GIvEN No PREVENTIVE THERAPY 


Summary of data to March 1, 1936, approximately a three and one-half-year in- 
terval, with 2,018 patients under observation. 


NUMBER OF PA- NUMBER OF PATIENTS | PERCENTAGE OF EX- 
TIENTS tie aptly CH | DEVELOPING PERTUS- | POSED PATIENTS 
PER GROUP EXPOSURE SIS AFTER EACH TYPE| DEVELOPING PER- 
oa OF EXPOSURE TUSSIS 
Given vaccine ther- Direct 58 9 
rapy: 1,002 Indirect 51 3 
Unknown “3 3 13.4% 
Total 112 15 
Given no preventive} Direct 67 54 
therapy: 1,016 Indirect 51 27 
Unknown 23 8 73.8% 
Total 141 104 


On March 1, 1936, a summary indicated that there were 2,018 patients under 
observation, with 1,002 in the vaccine group and 1,016 in the control group. In 
the vaccine group there were 112 exposures and fifteen patients with pertussis. 
In. the control group there were 141 exposures and 104 patients with pertussis. 
Thirteen per cent of the patients exposed in the vaccine group developed pertussis, 
and 73 per cent of those exposed in the control group developed pertussis. At the 
time of this summary there had been only three pertussis patients in the vaccine 
group with unknown exposures, while twenty-three pertussis patients in the control 
group had unknown exposures. 
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TABLE V 


Tue INcweNce or Pertussis Direct, InpiREctT AND UNKNOWN Ex- 
POSURES IN CHILDREN PREVIOUSLY GIVEN VACCINE AND CHILDREN 
Given No PREVENTIVE THERAPY 


Summary of data to Oct. 1, 1936, approximately a four-year interval, with 3,102 
patients under observation. 


NUMBER OF PA- NUMBER OF EACH | NUMBER OF PATIENTS | PERCENTAGE OF EX- 
TIENTS TYPE OF DEVELOPING PERTUS- POSED PATIENTS 
PER GROUP EXPOSURE SIS AFTER EACH DEVELOPING 
TYPE PERTUSSIS 
Given vaccine ther-| Direct 75 12 
apy: 1,573 Indirect 71 3 
Unknown 5 5 13% 
Total 151 20 
Given no preventive| Direct 92 77 
therapy: 1,529 Indirect 57 30 
Unknown 33 33 76% 
Total 182 140 


On Oct. 1, 1936, a summary listed 3,102 children under observation, with 1,573 
in the vaccine group and 1,529 in the control group. Im the vaccine group there 
were 151 exposures and twenty patients with pertussis. In the control group there 
were 182 exposures with 140 patients with pertussis. Thirteen per cent of the 
patients exposed in the vaccine group developed pertussis and 76 per cent of those 
exposed in the control group developed pertussis. 


Tasie VI 


COMPARATIVE INCIDENCE OF PeErtussIs FoLLOwING EXposSURES IN CHILDREN PRE- 
VIOUSLY GIVEN VACCINE AND CHILDREN GIVEN No PREVENTIVE THERAPY 


Summary of data to Sept. 1, 1937, approximately a five-year interval, with about 
4,000 patients under observation. 


NUMBER OF PATIENTS NUMBER OF PA- NUMBER OF PA- PERCENTAGE OF 
PER GROUP TIENTS EXPOSED, | TIENTS DEVELOP- | EXPOSED PATIENTS 
ALL TYPES ING PERTUSSIS DEVELOPING PER- 
TUSSIS 
Given vaccine therapy: : 
2,000 (approximate) 295 40 13.5% 7 
Given no preventive ther- 
apy: 2,000 (approx- 358 270 75.0% 
imate) 


On Sept. 1, 1937, the summary data are incomplete because our records have been 
turned over to the Committee on Administrative Practice of the American Public 
Health Association who are making a critical analysis of this study. However, about 
1,971 children were found in the vaccine group, and only forty children developed 
pertussis compared with 270 children developing pertussis in the control group. 

These analyses made at intervals during this study would seem to indicate that 
about 13.5 per cent of the children who have been actively immunized to pertussis 
with vaccine will develop pertussis after an exposure to the disease. Approximately 
75 per cent of the children who have not been actively immunized will develop per- 
tussis after exposure, 

An attempt has been made to determine the difference in severity of the disease 
in the vaccine-treated group and the control group. In the analysis of October, 
1935, there had been six patients with pertussis in the vaccine group, with four of 
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Taste VII 


CoMPARATIVE SEVERITY OF PERTUSSIS IN CHILDREN PREVIOUSLY GIVEN VACCINE AND 
IN CHILDREN GIVEN No PREVENTIVE THERAPY 


DATA TYPE OF PATIENTS | PATIENTS | PATIENTS | PATIENTS TOTAL 
COMPILED THERAPY WITH WITH WITH WITH PERTUSSIS 
SEVERE TYPICAL LIGHT VERY PER 
PERTUSSIS | PERTUSSIS | PERTUSSIS | LIGHT GROUP 
PERTUSSIS 

Oct. 2 Given vaccine 0 0 4 2 6 
“}Given no ther- 

apy 12 45 8 5 70 

Mi Given vaccine 0 4 4 7 15 
Given no ther- 

apy 20 63, 13 8 104 

Given vaccine 0 5 6 a 20 
aaa Given no ther- 

apy 27 84 18 11 140 


them showing light pertussis and two of them very light pertussis. In the control 
group there had been seventy pertussis patients, with twelve of them severe, forty-five 
typical, eight light, and five very light pertussis. In the vaccine group 100 per cent 
had been light or very light pertussis, while in the control group only 18 per cent 
had been light or very light. 

In the March, 1936, analysis, with fifteen pertussis patients in the vaccine group, 
eleven were light or very light and four were typical pertussis. In the control group 
of 104 pertussis patients there had been twenty severe pertussis, sixty-three typical, 
thirteen light, and eight very light pertussis. Seventy-four per cent of the vaccine- 
treated patients were light or very light pertussis while only 20 per cent were light 
or very light pertussis in the control group. 

Another analysis was made in October, 1936. There was no severe pertussis in 
the vacecine group, only five typical, six light, and nine very light pertussis. In 
the control group there were -twenty-seven severe pertussis patients, eighty-four 
typical, eighteen light, and eleven very light pertussis. Seventy-five per cent of the 
patients wtih pertussis in the vaccine group were either light or very light, while 
only 21 per cent could be classed as light or very light in the control group. 


TaBLeE VIII 


INCIDENCE OF PERTUSSIS IN CHILDREN WHO WERE Exposep DuRING THE First 4- 
MontTH INTERVAL, 4TH TO 12TH MONTH-, AND 12TH To 24TH MONTH-INTERVALS 
or TIME FOLLOWING VACCINE ADMINISTRATION 


INTERVALS OF TIME FOL- 
LOWING VACCINE AD- 


PATIENTS EXPOSED DUR- 
ING EACH TIME IN- 


PATIENTS DEVELOPING 
PERTUSSIS DURING EACH 


MINISTRATION TERVAL TIME INTERVAL 
0 to 4th month 58 10 
4th to 12th month 77 9 
12 to 24th- month 16 1 


In the analysis of September, 1937, about 75 per cent of the forty pertussis pa- 
tients in the vaccine-treated group were light or very light pertussis, while 20 per 
cent of the 270 pertussis patients in the control group could be so considered. 

While it is difficult to determine the severity of pertussis, with our classification 
the field workers have little uncertainty in placing patients in the right group. Ap- 
proximately 50 per cent of the vaccine-treated cases were placed in the very light 
group. That means half of the pertussis in the vaccine-treated group had been 
ealled pertussis and yet the patients had never whooped or vomited. Another 25 per 
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cent of the patients with pertussis in the vaceine-treated group have had an occa- 
sional whoop, a short duration of illness, and no other constitutional symptoms. In 
contrast to these, workers have placed only 8 per cent of the control group in the 
very light group and another 12 per cent in the light group. It would appear that 
vaccine must protect, at least partially, even those children who do not completely 
escape the disease. 

An attempt has also been made to determine when children develop their immu- 
nity after Bacillus pertussis inoculations. Considerable work has been done in test- 
ing for agglutinins and opsonins during the course of vaccine injections. A rela- 
tively high level is reached in most cases after the third injection or very soon after 
the fourth injection. These circulating antibodies may not mean protection; how- 
ever, they show a response to injections which is similar to that induced by the dis- 
ease. The analysis made in October, 1936, in which there were 151 exposures followed 
by twenty patients with pertussis showed that two patients exposed less than one 
month after injections were given did not develop pertussis. During the first two 
months after injections four patients out of thirty-two exposed developed pertussis. 
During the third and fourth months there were six pertussis patients out of twenty- 
four exposures. During the fifth and sixth months there were no pertussis patients 
following twelve exposures. During the period from six months to one year there 
were nine pertussis patients following sixty-five exposures. During the next year 
there was one patient with pertussis following sixteen exposures. While nothing 
definite can be concluded from this study, it would suggest that immunity may de- 
velop very shortly after the injections are completed, 


COMMENTS 


The vaccine used in this study differs somewhat from vaccines described in similar 
studies. Dr. Sauer refers to the cultures used in his vaccine as ‘‘ young’’ cultures. 
He replaces the cultures when they are sixty days old with fresh cultures obtained 
from a patient with pertussis. The cultures for his vaccine are grown on a medium 
containing 10 per cent blood. He explains the failure of some of his vaccine in 1934 
and 1935 on the fact that two commercial laboratories that made the vaccine did not 
change cultures every three or four weeks but used the same cultures for many 
months. He reports that this practice has now been corrected. If a medium con- 
taining only 10 per cent blood is used to make subcultures, the organisms will not 
stay in Phase I. Dr. Kendrick and others have shown that the minimum amount of 
blood that can be used for subcultures, and permit retention of Phase I character- 
istics, is a final concentration of 15 per cent. Had these cultures been tested for 
Phase I characteristics and had the organisms been injected into the skin of a rabbit 
to test their capacity to produce characteristic necrosis reactions, then I do not believe 
there would have been failures reported with Sauer’s vaccine in 1934 and 1935. Cul- 
tures have been kept in Phase I during this study for two years without any 
changes as far as could be detected. As far as I know all Phase I Bacillus pertussis 
organisms are identical. Although five to seven cultures were used in all lots of the 
vaccine in this study there is no reason to believe that multiple cultures make a 
better vaccine than a single culture. Dr. Sauer uses human blood in preparing cul- 
ture media. Sheep’s blood has been entirely satisfactory in this work. Dr. Sauer 
does not wash his vaccine. He feels that a certain portion of the vaccine is lost in 
the washing. Dr. Kendrick feels that it is better to lose a little of the antigen 
quantitatively than it is to have blood and media in the final product. This point of 
difference is probably not important as far as the efficiency of the vaccine is con- 
cerned. There are two or three points of difference between the vaccine used in this 
study and the vaccine used by Dr. Doull in Cleveland.11 Dr. Doull used about 
twice as much blood in preparing his media as was used in this study. He washed 
his organisms at the end of forty-eight hours in distilled water. In this study it 
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has seemed that tle organisms are at their height by the end of seventy-two hours 
and not forty-eight hours. However, this probably would make no difference in the 
value of the vaccine. The fact that the cultures were washed in distilled water and 
not in normal saline solution might make a tremendous difference. It is a known fact 
that certain antigens or fractions of antigens are soluble in distilled water and not 
soluble in saline solution. This might or might not be the reason that the Cleveland 
vaccine failed to produce active immunization. One per cent formalin or 0.5 per 
cent phenol or 1:10,000 merthiolate have been used as preservatives. Experiments 
would seem to show that merthiolate is less destructive to the antigen than formalin 
or phenol. Merthiolate has been the preservative of choice in the Grand Rapids 
study. One group of workers gave 8 c.c. in three injections. We gave 7 c.c, in four 
injections. I don’t think that this difference in technique makes any difference in 
the end results, but perhaps it might. 

Up to June 1, 1937, Dr. Kendrick had isolated ten cultures which resembled 
Bacillus pertussis, but did not conform to all its characteristics. Over 1,500 cough 
plates on upper respiratory infections other than pertussis did not give a similar 
culture. These cultures were isolated from patients severely ill with what appeared 
to be typical pertussis. While the original cough plates were typical of Bacillus 
pertussis for the first two or three days, the colonies then became large and unlike 
Bacillus pertussis colonies. They grew readily on plain agar and broth. They can- 
not be told from Bacillus pertussis by their morphology or staining reactions. They 
agglutinated in low dilution with Bacillus pertussis agglutinating serum. They ag- 
glutinated to a high titer with Bacillus bronchisepticus agglutinating serum but 
they were nonmotile. Dr. Kendrick has called these organisms B. parapertussis. I 
mention that study because these organisms would probably be of no value even 
though fresh, in producing Bacillus pertussis vaccine. 


SUMMARY 

This study has shown: 

1. The use of cough plates by health departments is practical in the diagnosis of 
pertussis and also in release from pertussis quarantine. 

2. Convalescent serum given in sufficient dosage will passively immunize about 
70 per cent of the infants and young children exposed to pertussis but not yet show- 
ing symptoms. 

3. Convalescent serum is of no preventive value after symptoms have developed. 

4. Pertussis vaccine may be of value for the immunization of young children 
exposed to pertussis if given before symptoms develop. 

5. Hyperimmune serum may be of value for passive immunization of infants that 
have been exposed to pertussis if given before symptoms develop. 

6. Pertussis vaccine, produced according to the standards described in this paper, 
will actively immunize about 85 per cent of young children who have not been ex- 
posed to pertussis. 

7. Fifteen per cent of vaccine-immunized children that later develop the disease 
will have a milder attack than children who have not received the vaccine. 
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A Controlled Study in Pertussis Immunization 


John J. Miller, Jr., M.D. 
San Francisco, Calif. 


At the Stanford University School of Medicine Children’s Clinic a small con- 
trolled study in pertussis immunization has been going on since October, 1935. I 
wish to report our findings to date. A more detailed report will be published later. 
Since the above-mentioned date we have injected every month a few babies in our 
well baby clinic and followed a similar number of babies as controls. The great 
majority of injected, or tested, babies and control babies were 6 to 10 months of 
age when injected or placed in the control group. A few ranged up to 30 months 
of age. 

The vaccine used was Phase I Hemophilus pertussis vaccine, kindly supplied by the 
Cutter Laboratories, Berkeley. This product is made from strains isolated at the 
cough plate stations in San Francisco. Freshly isolated strains fulfilling the char- 
acteristics of the first Phase of Hemophilus pertussis are grown on human blood agar, 
harvested without washing, and killed with merthiolate and phenol. A total dose of 
eighty billion cells were used throughout. This was divided at first into six injections 
and later into only three injections of twenty, thirty, and thirty billions of bacteria. 
Injections were given intramuscularly at weekly intervals. No child was considered 
to have entered the test group until the day the last injection was given. 

We have seen four systemic reactions to the vaccine with fever lasting twenty- 
four hours. No local reactions beyond an occasional mild inflammation have been 
observed. 

We have recently reinjected a number of children who were vaccinated more than 
two years ago. A dose of forty billions has been used. It so happens that none of 
these children have been exposed since the reinjections. Table I summarizes our 
findings to date. 


TABLE I 
EXPOSURES 
= 
| 
< 
Test 206 112 94 26 1 27 8 19 29.6+8.8 | 3.9241.3 
Control} 181 92 89 19 13 32 29 3 90.6+5.2 |16.0+2.7 


There have been twenty-seven exposures in the test group, twenty-six known and 
one unknown. An unknown exposure is one which must have occurred when a child 
contracts pertussis without known exposure. These twenty-seven exposures were 
followed by eight cases of pertussis and nineteen escaped infection. 

There have been thirty-two exposures in the control group, nineteen known and 
thirteen unknown. Twenty-nine cases have occurred, and three exposed control in- 
fants escaped. The far greater number of unknown exposures in this control group 
suggests that many more than one unknown exposure actually also occurred in the test 
group. Such additional exposures, if known, would have tended to lower the com- 
municability rate. The ecommunicability rate, which is simply the ratio of disease to 
exposure, was 29.6 per cent (8/27) in the test group and 90.6 per cent (29/32) in the 
control group. The probable errors for these rates have been computed. It is seen 
that the probable errors are less than one-third of the rates in each case, which in- 
dicates that the rates are statistically significant. 
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The difference between the communicability rates in the two groups is also signifi- 
cant. Nine more escapes occurred in the test group than might have by chance 
(delta equals 9), and Yule’s Q comes out 0.91, which indicates a correlation between 


vaccination and escape. 
The crude attack rates in the two groups also show significant differences. 


TABLE IT 


ANALYSIS oF ESCAPES 


DURATION OF EXPOSURE se 
VACCINATION FOR 
FOR 1 WEEK 1 WEEK, 1 DAY OR 19 ESCAPES 
OR MORE ay THAN LESS (MONTHS) 
DAY’ , 
Test 9 1 9 5 9 13 20 
5 12 16 20 
6 12 16 20 
6 12 18 21 
8 18 22 
Control, 0 0 38 


Table II tabulates those who escaped infection after known exposure. Nine in- 
jected children were exposed to pertussis for one week or more and yet escaped the 
disease. Evidently these nine individuals had a high degree of immunity. It is of 
interest to note that one-half of those who escaped were children who had had vaccine 
more than one year previously. . 


TABLE IIT 


TIME IN WHICH CASES OCCURRED AFTER VACCINATION 


SEVERE MODERATE MILD 

Test Group 14 mo. 20 days 
18 mo. 1 mo. 

20 mo. 4 mo. 

9 mo. 

11 mo. 

. 0 3 eases 5 cases 
Control Group 2 18 cases 9 cases 


Table III summarizes the relative severity of the cases which have occurred. The 


number of cases is probably too small to warrant comment. 

It happened that the five patients with mild cases had had their vaccine within 
a year. Two of the mild cases tested (1 month and 9 months) are somewhat 
questionable, as positive cough plates were never obtained. One of these children 
coughed only seven days. 

Our conclusions are: 

1. This vaccine is a potent antigen. It seems to corifer complete protection on 
some children and partial protection on many of the others. If we had used a larger 
dose the degree of protection might have been increased. 

2. Until a simple test for immunity has been developed, proper dosage can only 
be determined by clinical trial. Undoubtedly there is marked individual variation 
in the dose required. Undoubtedly there exist some individuals who will fail to be 
protected by even maasive doses. 

Our observation of the two moderately severe cases of pertussis in children vac- 
cinated more than one year previously suggests to us the advisability of reinjection 
at yearly intervals, for which we employ a dose one-half of the original. To date, 
however, we have only reinjected children after an interval of two years or more. 
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A Controlled Study of Pertussis Prophylaxis 


Comparison of Phase I Hemophilus Pertussis Vaccine With 
Undenatured Bacterial Antigen 


Charlotte H. Singer-Brooks, M.D. 
San Francisco, Calif. 

In March, 1935, an investigation of pertussis prophylaxis was undertaken by a 
member of the Pediatrie Staff of the University of California Outpatient Depart- 
ment.* 

Purpose——The purpose of this investigation was critically to evaluate pertussis 
prophylaxis by careful control of a small series and by conducting an intimate fol- 
low-up, the natvre of which would not be permitted by a large group. We wished 
to determine: (1) Whether the injection of pertussis antigen would protect against 
the disease in children who were exposed; (2) whether the course of pertussis was 
altered favorably in children who were not completely protected; and (3) if protec- 
tion were conferred, the duration of this protection, if possible. 

Plan and Method of Study.—1. Children included in this study were those referred 
from the well baby and general pediatrics clinics of the University of California Out- 
patient Department, who did not have a history of a previous attack of whooping 
cough or known direct exposure to whooping cough. 

2. Immunizing injections were to be given to children who were more than 5 
months of age. 

3. Sibling controls were to be used rather than alternate cases in order to provide 
the best clinical test of protection conferred by the immunizing injections. 

4. An educational program was organized to enlist the cooperation of parents for 
follow-up visits over a period of years. No charge was made either for the prophy- 
lactic injections or the subsequent follow-up visits. 

5. Definite appointments for follow-up visits were given at regular intervals of 
three to four months. Upper respiratory infections developing between the appoint- 
ments were checked by clinic visits to rule out, atypical whooping cough. Known 
exposures occurring between visits were requested to be reported immediately. A 
careful history of the character (distance between contact and child, in or out of 
doors, and duration) of each exposure was taken. In addition, the contact patient 
was visited for the purpose of taking cough plates and thus determining whether the 
contact was in the communicable phase of the disease. 

As our study progressed, we found that we were unable to attain the ideal of sib- 
ling controls for all of the treated children. A number of the children referred to us 
were either an only child or the only sibling of the family who did not have a previ- 
ous attack of pertussis. We expected to follow our groups for a period of five years. 
The possibility that chance exposure might not occur before additional members 
were added to the family group seemed to justify our giving the only child member 
of the family prophylactic injections, and using the subsequent members as sibling 
controls. We have also used as controls children whose parents objected to prophy- 
lactic measures. 

Criteria for Exposure—1. In the group where siblings were available, exposure 
comprises contact with the child suffering with pertussis (proved bacteriologically). 

2. For children where siblings were not available, exposure comprises: 

a. Known close contact (at play, parties, meals, ete., during which time fre- 
quent coughing occurred) with a child who has whooping cough, and who has 
been proved by cough plates to be in the communicable phase of the disease. 


From the Department of Pediatrics of the University of California Medical School 
and The Hooper Foundation for Medical Research. 

This study was made possible by a grant from the Christine Breon Fund. 

*Acknowledgment is hereby made to John J. Miller, Jr.. who organized tho early 
part of the investigation. 


a 


AMERICAN ACADEMY OF PEDIATRICS 293 


b. If the exposure is reported to have taken place outside of San Francisco, 
over week ends or other visits, cough plate follow-up on the contact is not possible. 
When this occurs our criteria for direct exposure are based upon the history of 
typical whooping cough developing in the susceptible contact patient who was 
exposed at the same time, in the same manner, and for the same duration of time 
as the child reported in our group. 

c. The development of clinical pertussis (proved bacteriologically) without 
a history of known exposure to pertussis. 

By application of these criteria, we were able to determine whether direct 
exposure occurred and to eliminate the instances of indirect and improbable 
exposure. Inasmuch as pertussis cases are seldom isolated, daily contact with 
children in the communicable phase of the disease occurs with considerable fre- 
quency. While, perhaps, this is not equal to exposure by sibling, nevertheless, 
it serves as a good control for the injected children who do not have sibling con- 
trols and who were exposed in this manner. These criteria for exposure to per- 
tussis are severe tests, and it is possible that more exposures occurred than are 
reported. 

During a period of three years observations were made upon ninety-five children 
injected with undenatured bacterial antigen,* 272 children injected with Phase I, 
H. pertussis vaccine,t and 256 noninjected children who served as controls for the 
treated groups. 

Undenatured bacterial antigen was used as a prophylactic agent between March, 
1935, and December 31, 1935. During this nine-month period ninety-five children 
were given injections of this antigen. Each of ninety-five children received a total 
dose of 10 cc, The total dose was divided and given at three visits, at weekly 
intervals. Part was given subcutaneously and part intracutaneously. Seventy seven 
of these children were controlled with siblings, and eighteen did not have sibling 
controls. 

Phase I, H. pertussis vaccine was used as a prophylactic agent from September, 
1935, to the present time. During this period 272 children were injected with this 
antigen. Except for ten who did not return after the first injection (dose ten 
billion), all of the 272 children received a total dose of eighty billion Phase I, H. 
pertussis organisms. One hundred and sixty-two of these children were controlled 
with siblings, and 110 did not have sibling controls. 

The control group has been under observation since March, 1935. This group 
comprises 256 nonimmunized children who serve as controls for both injected groups. 
Two hundred and seven of these children are siblings, and forty-nine are not 
siblings. 

When siblings are used as controls, rather than alternate patients, it is not possible 
to have the same number in each age group represented. In our series 65 per cent 


*Supplied by Eli Lilly and Company. Undenatured bacterial antigen is the protein 

filtrate obtained after mechanical disruption in a ball mill of a suspension of the living 

3 pertusste cells. Merthiolate 1:100, 000 is added to the filtrate as a preserva- 
e. 


tSupplied by the Cutter Laboratories. Phase I, H. pertussis vaccine is prepared 
from four to six recently isolated local strains eppieh by the author and others. 
Each culture is tested, not only for hemolysis, but also for toxicity and specific 
agglutinability. Only those cultures which conform to the Phase I grouping of 
Leslie and Gardner are used. The cultures are grown on Bordet-Gengou human blood 

media. The vaccine is an unwashed suspension of Phase I organisms, killed with 
1:20,000 dilution of merthiolate and diluted with 0.5 per cent phenol saline solution. 
Two concentrations of vaccine were used in this study, standardized to contain (1) 
ten billion organisms per cubic centimeter and (2) twenty billion organisms per 
cubic centimeter. 

tIn a number of instances these siblings serve as controls for both vaccine and 
undenatured bacterial antigen. Between September and December, 1935 (a four- 
month period during which both antigens were used), in families of three or more 
children, one child was injected with antigen, one with pertussis vaccine, and the 

injected children. 


third or remaining children served as controls for both 
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of the children injected with undenatured bacterial antigen, 87 per cent of the 
children injected with pertussis vaecine, and only 44 per cent of the control children 
were less than 3 years of age. Thus it would seem that the possibility of exposure 
was greatest in the control series, since a large number of these children were in the 
preschool and school age group. But the fact that older children may be less 
susceptible should also be considered, and this factor may have favored our control 
group. A high percentage of the injected children were in the more susceptible age 
groups, and consequently the possibility of developing pertussis after exposure was 
greater in these children than in the control group. 

For comparison of the findings in the three groups the results of each are 
summarized in Table I. 


TABLE I 


SumMMaRY or Resutts Over A THREE-YEAR PeRiop OF OBSERVATION 
or Pertussis PRoPHYLAXIS 


Three groups of children were observed: (1) Children injected with undenatured 
bacterial antigen, (2) Children injected with Phase I, H. pertussis vaccine, 
and (3) Noninjected control children. 


TY 


ESTIMATE OF 
CLINICAL COURSE 


(CASES) 


TOTAL NUMBER 
EXPOSURES 
RATE OF* 
COMMUNICABILI 


. Undenatured Moderately severe 


bacterial 
antigen 34 28t 82.3% 6 17.6% 29.4% 


Severe 
Moderately severe 1 
Moderate 4 
vaccine 272 42 7t 166% 35 83.4% 25% Mild 9 


Severe 10 
. Control 256 71 62t 87.2% 9 12.6% 24.2% Moderately severe 22 
Moderate 24 
Mild 6 


*Rate of: Communicability refers to the percentage of exposed children who de- 
veloped pertussis. 

Protection refers to the percentage of exposed children who escaped. 

Attack refers to the percentage of the total number (both exposed and nonexposed) 
who developed pertussis, 

tOne child had two attacks. ‘ 

tTwo of these children received only one injection (dose, ten billion organisms). 


The following observations of the seven cases of pertussis, which developed 
in the injected children of the Phase I vaccine group, are of interest: 

1. Four months after a total dose of eighty billion organisms one of the patients 
developed a nonparoxysmal cough of three days’ duration, and it may be assumed 
that he had an abortive attack of pertussis, even though clinical and bacterial 
diagnosis were lacking. A week after this ‘‘mild cold’’ cleared up, the 5-week-old 
sister, who had no other possible source of exposure to pertussis, developed a cough, 
and positive cough plates were obtained. The infant had a severe attack of pertussis, 
and, although the older brother was in daily contact with his sister throughout the 
entire course of the disease, he developed no further symptoms. 
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2. One of the seven patients was subjected to two intimate exposures. The first 
exposure occurred four months after vaccine injection (dose, eighty billion). At this 
time the patient was intimately exposed (daily for a ten-day period) to a foster 
child who was in the coryzal and early paroxysmal stage of whooping cough. No 
symptoms developed. Two years later (two years and 4 months after vaccine injec- 
tion) this patient was again intimately exposed in another foster home, and after 
this exposure he developed a moderate attack of pertussis (proved bacteriologically). 

3. One of the seven patients subjected to familial exposure, six months after 
injection of pertussis vaccine (dose, eighty billion), developed a moderate attack 
of pertussis. 

4. Another of the patients, an only child, was exposed outside of the family 
twenty-seven months after injection of pertussis vaccine (dose, eighty billion), and 
this child developed a moderately severe attack: 

5. The fifth patient, after being subjected to repeated nonfamilial exposure, 
developed a mild attack of pertussis about two and one-half months after injection. 
Paroxysmal coughing lasted two weeks; there was no whoop or vomiting. 

6. Two of the patients received a total dose of only ten billion organisms. 
Approximately eighteen months after each injection of vaccine, each of these children 
developed typical whooping cough. The attacks were moderate. 

In comparing the findings in each of the groups (Table I), it will be noted that 
there is a difference of only 4.9 per cent between the communicability rate of the 
group injected with undenatured bacterial antigen and the control group. On the 
other hand, a comparison of the group injected with pertussis vaccine and the 
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control group shows a difference of 70.6 per cent in the communicability rate. Note- 
worthy difference is also observed in connection with the attack rate. In the case 
of the undenatured bacterial antigen group and the control group, there is a differ- 
ence of 5.2 per cent. But between the pertussis vaccine group and the control group 
there is again the more striking difference of 21.7 per cent. These differences are 
shown graphically in Fig. 1. : 

In the short period of time that our groups have been under observation, we have 
encountered two children who had second attacks occurring approximately one year 
apart. During the observation of the ninety-seven cases of pertussis which oc- 
curred in the children of the three groups studied, we have encountered, in addition, 
six cases in adults (parents) who had histories of having had whooping cough 
during childhood. These six attacks were mild (paroxysmal coughs for short dura- 
tion without whoops) and undoubtedly would have escaped notice if cough plates 
had not been taken. 

Conclusion—In a controlled study of pertussis prophylaxis the demonstrable 
immunity conferred by injection of undenatured bacterial antigen was found to be 
negligible. In our Phase I, H. pertussis vaccine series 83.4 per cent of the children 
who were directly exposed to living H. pertussis organisms did not develop the 
disease. It wouid seem that immunity to pertussis is not absolute, but relative, and 
that it may be influenced, not only by lapse of time, but also by intensity and 
frequency of exposure to infective dosage. 


DISCUSSION 


DR. J. W. ROSENFELD (PortTLanp, Ore.).—I understand that recurrent parox- 
ysmal pertussis coughs do not produce positive cough plates. I would like to learn 
the experience of this group on that questiou. How easy is it to obtain a positive 
cough plate in pertussis cases? How long should quarantine be continued? 


CHAIRMAN FABER.—There are reports in the literature of positive cough 
plates in second attacks of pertussis. 


DR. MILLER.—I have seen positive plates in six cases. 
DR. SCHERMERHORN.—Three cases. 


DR. E. E. MARTMER (Derrorr).—I have seen twenty-five positive cases in 
adults with a history of previous attacks during childhood. 


DR. V. E. STORK (Los ANGELES).—How long after onset is whooping cough 
communicable? 


DR. SCHERMERHORN.—Seventy-five per cent of the cases will give positive 
cough plates the first week, seventy per cent the second week, 60 per cent the third 
week, 30 per cent the fourth week, 15 per cent the fifth week, and about 1 per cent 
the sixth week. The period of isolation varies considerably in different cities. I 
feel that pertussis cases should not be released from quarantine for six weeks. 


DR. LEE COHN (San Francisco).—What is meant by quarantine? Who foots 
the expense of this study? Is it practical? How useful is the cough plate? 


DR. SCHERMERHORN.—In Grand Rapids the premises of whooping cough 
eases are placarded. The study has cost between $50,000 and $100,000 with the 
help of P. W. A. workers. A similar study should be made in another community. 
This study was financed by the Public Health Department, the P. W. A., the city, and 
by private individuals. 
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DR. ROSENFELD.—Is the paroxysmal cough of a later upper respiratory infec- 
fection infectious with pertussis organisms? 
DR. MILLER.—We have found one or two convalescent carriers. 


DR. SCHERMERHORN.—The use of the cough plate is advantageous for re- 
leasing from quarantine. I have sven positive cases lasting eight to ten weeks with- 
out a cough. 


DR. MILLER.—Later whooping subsequent to pertussis cases is of frequent 
occurrence but is probably usually not due to pertussis but occasionally one may be. 


DR. D. C. SHELBY (Los ANGELES).—What is the technique for making a test 
cough plate? How do you make the child cough? 


DR. SINGER-BROOKS.—A cough can sometimes be excited by placing a cotton 
applicator in the ear, or by making pressure with the finger in the suprasternal 
notch, or by getting the child to breathe deeply. One does not need much of a cough. 
Hold the plate about six inches from the mouth. 


DR. MILLER.—It is a good idea to wash out the mouth first with cold water. 
To excite a cough a lighted cigarette held in front of the child’s face is helpful. 


DR. SHELBY.—Is there less danger of contracting pertussis out of doors than 
indoors? 
CHAIRMAN FABER.—It is generally agree that indoor exposures are more 


severe. In institutions the exposures are likely to be prolonged and severe, as they 
are also in a house with family contacts. 


DR. C. B. HILLS (Berxketey, CAuir.)—What about the time for immunization 
and the question of repeating? 


DR. W. L. CRAWFORD (Rockrorp, Iu.).—What dosages? 
DR. SHELBY.—What is. the age limit for the use of the prophylactic vaccine? 


DR. L. M. EARLE (Los ANGELES).—To what age do you plan to continue the 
practice of yearly injections? 

DR. SCHERMERHORN.—Immunize at 6 months of age. Dosages vary. We use 
five single injections, 1 c.c. plus, to 8 ¢.c. We repeat a small revaccination in two 


or three years. There is no reaction. The vaccination is usually given to children 
less than 5 years old, but it could be given later. 


DR. MILLER.—We reinject every year ‘but do not know just what amount 
should be used. We have not decided how long these yearly reinjections will be con- 
tinued, but probably through elementary school. There is no vaccine which protects 
for many years. 


DR. SINGER-BROOKS.—We have given no reinjections but believe that the pro- 
tection does not last much longer than eighteen months. 

DR. E. R. MURPHY (Sarr Lake Crry).—Is there any serious objection to in- 
jecting the newborn infant? I have, with infants whose mothers had pertussis. 


DR. J. M. FRAWLEY (FReEsNo, CAuir.).—There is danger of fatality in the new- 
born infant. Madsen has reported two cases. 


CHAIRMAN FABER.—There were other explanations for those cases. They 
were cases of one physician, more than a year apart. However, Madsen now advises 
against it. He waits two or three months. 
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DR. CRAWFORD.—Dr. Sauer has immunized at two to three weeks. He be- 
lieved the effects were temporary and repeated the injections at one year. I 
used 8 c.c. of Sauer’s vaccine previous to 1935, and had no failures. I then had 
three failures at one time. Since then I have been using 10 ¢.c. and seem to be 
getting better protection. I give 1.5 c.c. in each arm, 1.75 ¢.c. in each arm, and 
1.75 cc. in each arm. Because of Sauer’s experience, I am reluctant to give the in- 
jections at six months. However, the proper time seems uncertain. 


DR. MARTMER.—Why inject the vaccine intramuscularly instead of sub- 
eutaneously? 


DR. MILLER.—Local reactions are less likely to occur. 


DR. JOHN MEAD (BAKERSFIELD, CaLiF.).—Do you ever get local reactions severe 
enough to discontinue further injections? 

DR. SCHERMERHORN.—We give 3 e.c. or thirty billion bacteria and never 
have had severe reactions. I think one is more likely to get severe reactions with the 
Sauer vaccine. 


DR. MEAD.—Is there any advantage in using concentrated vaccine? 


DR. SINGER-BROOKS.—We are using concentrated vaccine and get no severe 
reactions, but we often give divided doses of aspirin, giving one grain for each 
year of the child’s age. 


DR. MEAD.—Is the concentrated vaccine as potent? 
DR. SCHERMERHORN.—Yes, entirely. 


CHAIRMAN FABER.—Because the concentrated vaccine requires half the num- 
ber of injections, there is less psychic trauma, and in my experience it causes no 
greater reactions. 

DR. MORTON (Santa Ana, CaLir.).—My results with Eastern vaccine were not 
as good as were those with the Cutter vaccine. Is the distance an element? I have 
been having better results with concentrated vaccine the past year. 


DR. MILLER.—We haven’t evaluated the results with vaccine of ten billion 
and twenty billion content. There should not be any difference between local and 
imported vaccine effects. 

DR. SCHERMERHORN.—Sauer is now getting his cultures from Chicago. There 
should be no difference in what locality cultures are made. I do not see what dif- 
ference dilution should make in the effects. 


CHAIRMAN FABER.—Dr. Morton’s experience probably was with the 1934-35 
Sauer vaccine. The trouble of that time has been corrected. 

DR. G. RICHARDA WILLIAMSON (New OrLeans).—When is immunity estab- 
lished 

CHAIRMAN FABER.—Sauer says that the immunity is at maximum after four 
months. Dr. Schermerhorn’s study indicates an earlier immunity. 


DR. H. E. LONG (Berketey, Ca.ir.).—If there is a break in the weekly injec- 
tions of the prophylactic vaccine so that the series is incomplete, how does one 
proceed ? 


CHAIRMAN FABER.—I am not convinced that one week is the optimum interval. 
It may be two weeks. I should go ahead with the series if the break is not more than 
two weeks. 
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DR. SCHERMERHORN.—It makes little difference how the injections are spaced 
so long as the total quantity is given. The effect depends upon the number of organ- 
isms injected. 

CHAIRMAN FABER.—It might even be better to wait a month and then give 
another injection. 


DR. MEAD.—Should older children have more? 


DR. SCHERMERHORN.—They probably require more. It will often take from 
7 to 25 c.c. to work the agglutination titer up to 25,000. 


DR. MILLER.—It seems reasonable to give older children twenty billion bacteria 
or more to be safe. When we get a really good test for protection, that should be 
used. 

CHAIRMAN FABER.—I think Dr. Sauer advocates larger doses for older chil- 
dren, 12 ¢.c. (120 billion bacteria). 

DR. SHELBY.—Do you keep the vaccine in the icebox or at room temperature 
for a time before giving it? 

DR. SCHERMERHORN.—The importance of refrigeration is more to prevent 
growth than to preserve the antigen. The antigen is very stable; it can be boiled. 

CHAIRMAN FABER.—I would emphasize the great danger of keeping any 
vaccine at room temperature for any length of time. 

DR. SCHERMERHORN.—It is interesting to note that sometimes immunity can 
be built up rapidly after injection. In some cases apparently the vaccine can be 
given effectively after exposure. 

DR. R. P. SEITZ (San Francisco).—If immunity is developed rapidly, how early 
in the first year can the vaccine be given? 

DR. SINGER-BROOKS.—The very young infant has an immature mechanism 


for developing immunity. Dr. Sauer gave the vaccine very early but observed a 
higher incidence of infection. 


DR. SEITZ.—In that respect then it is comparable to smallpox vaccination. 

DR. STORK.—What is the optimum age to attempt immunization? 

DR. SINGER-BROOKS.—After five months. 

CHAIRMAN FABER.—Dr. Schermerhorn, what do you consider the optimum 
age? 

DR. SCHERMERHORN.—My personal feeling is that the injections should be 
given between the sixth and eighth months, about the sixth month. 


DR. E. H. CHRISTOPHERSON (San Dieco, Cair.).—In the report of the Com- 
mittee on Immunization Procedures of the Academy it is stated that immunization 
may be started any time after the child is 3 months old. What is the basis for 
this statement? 


DR. G. J. LEVY (Mempuis, TENN.).—I asked Dr. Sauer if the fourth month was 
a satisfactory age for immunization, and he said it was. 


DR. SCHERMERHORN.—I. would say that if the injections are given as early 
as that, they should be repeated early in the second year. 
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DR. CHRISTOPHERSON.—Will you please state the technique to be used when a 
child has been already exposed? 


DR. SCHERMERHORN.—Give 1 c.c. the first day and 1.5 ¢.c. every other day, 
up to a total of 8 c.c. 


DR. CHRISTOPHERSON.—Has not the tone of opinion regarding the effective- 
ness of prophylactic vaccination changed in the last two years? 


CHAIRMAN FABER.—Decidedly, in favor of the vaccine. Recent favorable 
reports and others soon to appear are in sharp contrast to some which appeared 
previously. One will run into some failures, but it now appears that we will protect 
80 per cent to 90 per cent and that failures will have mild attacks as a rule. As 
a matter of fact these results are nearly as good as are those with diphtheria. 


DR. SCHERMERHORN.—We feel that the results will depend largely on how 
careful the laboratories are in keeping the organisms in Phase I. 


CHAIRMAN FABER.—There is a sharp contrast between the Cleveland reports 
and the reports heard today. Today’s reports seem convincing. The Cleveland report 
did not indicate the communicability. 


DR. SCHERMERHORN.—An explanation for the failure at Cleveland was that 
the vaccine was washed in distilled water instead of saline solutions. We feel that 
some soluble antigen may be lost in the distilled water. 


DR. MILLER.—Recently we washed one lot in distilled water, one in saline, and 
one was unwashed. Mouse protection tests are being carried out, but they are 
not yet completed. Both distilled water and saline washings contain precipitable 
proteins which contain the antigen. This fails to explain the great discrepancy 
between the Cleveland and the Grand Rapids results. We do not wash our antigens 
at all. The Cleveland results are unexplained. 


DR. 8S. H. ASHMUN (Dayton, On10).—How is one to make certain of obtaining 
a dependable supply of vaccine? The Cleveland requirements for exposure were very 
severe. I do not believe that their report is seriously discouraging. Are intra- 
cutaneous injections of value? 


DR. SCHERMERHORN.—Reports in the literature do not show much advantage. 
DR. MILLER.—In Blatt’s recent report intracutaneous injections were given. 
The doses must be smaller. 


DR. ASHMUN.—I mean injecting the first drop into the skin. 
DR, MILLER.—That is an unnecessary refinement. 


CHAIRMAN FABER.—In summing up I feel that we can express a definitely 
favorable opinion, with the limitations which have hema stated, as to the efficacy of 
this prophylactic procedure. 

Secretaries. 
OrvILLE Barzsour, M.D., Peoria, Il. 
Victor Stork, M.D., Los Angeles, Calif. 


Academy News 


Region III of the American Academy of Pediatrics will hold its eighth annual 
meeting Oct. 27, 28, and 29, 1938, at the Hotel Statler, Detroit Mich. 

The scientific program will be given at morning and afternoon sessions on 
Thursday, October 27, Friday, October 28, and Saturday morning only, October 29. 
The program has been arranged so that discussions will be held at the end of each 
session. At this time it is hoped the members Will enter into a free discussion of the 
various papers. 

The session on Thursday morning will be devoted to the newborn period. The 
session on Saturday morning will be presented by members of the staff of the 
University of Michigan, from Ann Arbor. Drs. W. C. C. Cole, David J. Levy, Joseph 
A. Johnston, Thomas B. Cooley, and D. Murray Cowie will be chairmen of the 
sessions. 

There will be a reception followed by dinner on Thursday evening. The members 
of the Detroit Pediatric Society will be hosts. Wives of members and guests are espe- 
eially invited, 

There will be a meeting of state chairmen at luncheon on Friday in the Judge 
Woodward Room, Hotel Statler. 

Transportation has been arranged for members to attend the Mlinois-Michigan 
football game at Ann Arbor on Saturday, October 29. Tickets for the game must be 
arranged for not later than 12:00 noon on Thursday, October 27. 


News and Notes 


The following men have been certified by the American Board of Pediatrics since 
the last report. 
Edward Campion, M.D., San Francisco, Calif. 
Paul F. Dwan, M.D., Minneapolis, Minn. 
Louis Fischer, M.D., New York, N. Y. 
George Sherman Frauenberger, M.D., Denver, Colo. 
Samuel George Henricke, M.D., Portland, Ore. 
Albert Lyon Hill, M.D., Los Angeles, Calif. 
Clarence Ballard Hills, M.D., Berkeley, Calif. 
Harry R. Lusignan, M.D., Monterey, Calif. 
John Johnston Miller, Jr., M.D., San Francisco, Calif. 
Harry A. Towsley, M.D., Ann Arbor, Mich. 


Dr. Samuel Jennings Roberts, Miami, Fla., has been elected to Fellowship in the 
Academy. 
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Book Review 


Tuberculosis Among Children and Young Adults. By J. ArrHuR Myers, M.D., 
Chief of Medical Staff and Director of Tuberculosis Activities, Lymanhurst Health 
Center, and Professor of Preventive Medicine, University of Minnesota. Ed. 2. 
Springfield, 1938, Charles C. Thomas, Publisher, price $4.50. 


Those who have followed the writings and teachings of Dr. Myers will recognize - 
in this volume of some 390 pages a final summing up and condensation of the newer 
concepts of tuberculosis which have been put forth by the Lymanhurst group during 
the last fifteen years. So rapid has been the increase in tuberculosis knowledge 
during that period that this edition is a marked revision over the first edition pub- 
lished eight years ago. Longitudinal study of thousands of children, of students of 
medicine, of nurses, and of college students has given the author first-hand informa- 
tion which has made him one of the world’s outstanding authorities on tuberculosis. 

The book is divided into three parts: the first deals with tuberculosis in infancy, 
the second with tuberculosis in childhood, and the third with tuberculosis in young 
adults, with several additional chapters in which latency, family nature of tubercu- 
losis, and tuberculosis among aged people are discussed. Each chapter is summarized 
and is followed by a generous list of references which obviously facilitates greatly 
the task of anyone desiring further information upon a particular point. The work 
is well illustrated with charts, x-ray plates, and pictorial diagrams. 

Controversial questions, such as the relation of allergy to immunity, the relations 
of first infections to the later development of reinfections, regional tuberculosis, 
and the like, are all thoroughly discussed. The reviewer was particularly interested 
in Dr. Myers’ viewpoint regarding the reason why the reinfection type of chronic 
pulmonary tuberculosis does not make its appearance until puberty. 

The volume is easy to read, logical, and should be of great value to anyone in- 
terested in tuberculosis work. 


Erratum 


Dr. Minnola Stallings wishes to correct a statement in the round table discussion 
on whooping cough, which appeared in the April, 1938, issue of the Journal. On 
page 542 the paragraph beginning with line 17 should read as follows: 

‘«The only manufacturers producing the Sauer pertussis vaccine strictly according 
to the specifications of Dr. L. Sauer and supervised and marketed under a permit 
granted by Northwestern University Medical School are Parke, Davis and Company 
and Eli Lilly and Company.’’ 
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